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EXECUTIVE SUMMARY

This report presents the baseline Human Health Risk Assessment (HHRA) for Sauget Area 2, located
in Sauget and Cahokia, Illinois, dn November 20, 2000, the Sauget Area 2 Sites Group (SA2SG)
Potentially Responsible Parties (PRPs) signed an Administrative drder on Consent (AdC), Docket
Number V-W-01-C-622, to perform a Remedial Investigation and Feasibility Study (Rl/FS) at Sauget
Area 2 Sites d, P, d, R, and S. The U.S. Environmental Protection Agency (USEPA) signed the AdC
on November 24, 2000. This HHRA is submitted to partially fulfill the requirements of Section V.2. of
the AdC, and of Section 2.6 of Task 3 of the Scope of Work presented as Attachment B of the AdC.
The HHRA was conducted to satisfy the AdC, as well as to be compliant with the National
Contingency Program (NCP) (USEPA, 1990).

The HHRA was conducted in accordance with USEPA-approved Human Health Risk Assessment
Workplan (HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised
pages), which was submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for
Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area in
accordance with the USEPA-approved SSP. The SSP for Sauget Area 2 was designed to investigate
two major areas of the Sauget Area 2 study area (the media sampled in each are identified in
parentheses):

• The Sites d, P, d, R, and S (waste, soil, groundwater, leachate, ambient air - all sites;
sediment, surface water, fish tissue - Site d Pond only); and

• Mississippi River adjacent to the Sites (sediment, surface water and fish tissue).

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a). The risk assessment results are
summarized by step below.

Data Evaluation and Hazard Identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as Constituents of Potential Concern (CdPCs) for quantitative evaluation in the
risk assessment. This step of the risk assessment involves compiling and summarizing the data for
the risk assessment, and selecting CdPCs based on a series of screening steps. Several factors were
considered in selecting CdPCs, including natural background, frequency of detection, and toxicity, and
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essential nutrient status. CdPC selection for evaluation in the quantitative HHRA was performed on
each of the following media:

• Surface soil (0-6 inches below ground surface (bgs))
• Combined soil (combined surface, subsurface (6 feet bgs), and waste)
• Shallow groundwater, mid groundwater, and leachate
• Surface water
• Sediment
• Fish fillet

Screening was also performed for a separate analysis of deep groundwater and ambient air, which
was not included in the quantitative HHRA. An evaluation of the soil-to-groundwater pathway was also
performed.

CdPCs were identified in Site d, Site d (North), Site P, Site d (North), Site d (Central), Site d (South),
and Site S surface soils. No CdPCs were identified in Site R surface soils. CdPCs in combined soils
were identified in all sites for the construction worker direct-contact pathway. CdPCs in combined
soils for the ambient air pathway (non-excavation scenarios) were identified in all Sites with the
exception of Site d (Central).

The selection of CdPCs for groundwater/leachate was conducted on a location-by-location basis.
Samples with screening intervals or sample collection depths between 0 and 30 feet bgs were included
in the evaluation. Because groundwater in the area is not used a source of drinking water, exposure to
CdPCs in groundwater could occur due to either volatilization of CdPCs into indoor or outdoor air, or
contact with CdPCs in groundwater exposed in an excavation trench. Per the HHRA Workplan, a 15-
foot bgs excavation depth is assumed (shallow groundwater, leachate). Moreover, volatilization from
groundwater through the soil column to indoor and/or outdoor air is generally assumed to occur at
depths of up to 30 feet bgs (shallow groundwater, mid groundwater/leachate). Based on these
considerations, a total of 13 groundwater sampling locations were included in the evaluation, df the 13
groundwater sampling locations and three leachate wells evaluated, CdPCs were identified in only
three groundwater locations and in all three leachate wells.

Arsenic was identified as the only CdPC in Mississippi River sediment; no CdPCs were identified in
Mississippi River surface water. No CdPCs were identified in Site d Pond sediment. Several CdPCs
were identified in the Site d Pond surface water. CdPCs were identified in fish fillet samples from both
the Mississippi River and the Site d Ponds.
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Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation, dral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk. Sources of the published toxicity values in this risk assessment
include USEPA's IRIS database (USEPA, 2003a), HEAST (USEPA, 1997b), and the USEPA NCEA in
Cincinnati, dhio.

Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the CdPCs retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which CdPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. Both Reasonable
Maximum Exposure (RME) and Most Likely Exposure (MLE) scenarios were evaluated for each
receptor in the HHRA.

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a conceptual site model (CSM) for human health was developed. The purpose of the
CSM is to identify source areas, potential migration pathways of constituents from source areas to
environmental media where exposure can occur, and to identify potential human receptors based on
current and future site uses. Based on the CSM, the following receptors and pathways were
evaluated in the HHRA:

• dn-site indoor industrial worker - potential exposure to CdPCs via inhalation of volatile
constituents present in indoor air due to vapor intrusion from groundwater/leachate.

• dn-site outdoor industrial worker - potential exposure to CdPCs in surface soil via incidental
ingestion and dermal contact, and via inhalation of non-volatile CdPCs that may be suspended as
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dusts from surface soils, and to CdPCs that may volatilize into outdoor air from underlying
groundwater and from soils (combined surface soil, subsurface soil, and waste).

• Trespassing teenager - potential exposure to CdPCs in surface soil via incidental ingestion and
dermal contact, and via inhalation of non-volatile CdPCs that may be suspended as dusts from
surface soils, and to CdPCs that may volatilize into outdoor air from underlying groundwater and
from soils (combined surface soil, subsurface soil, and waste), and to CdPCs in surface water and
sediment from the Site d Pond and the Mississippi River (note, no CdPCs were identified in Site
d Pond sediment).

• dn-site construction/utility worker - potential exposure to CdPCs in soils (combined surface soil,
subsurface soil, waste) via incidental ingestion and dermal contact, and via inhalation of volatile
emissions and particulates suspended during excavation activity, and to CdPCs in shallow
groundwater and leachate via incidental ingestion and dermal contact, and via inhalation of
CdPCs volatilized from standing water in an excavation trench.

• Recreational fisher - potential exposure to CdPCs in surface water, sediment, and fish fillet from
the Site d Pond and the Mississippi River (note, no CdPCs were identified in Site d Pond
sediment).

Exposure Point Concentrations (EPCs) were derived using both measurement (analytical) data
collected during the field investigation, and modeled data (e.g., volatilization to ambient and indoor air).

Risk Characterization

The potential risk to human health associated with potential exposure to CdPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
hazard. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic hazard is
evaluated by averaging exposure over the total exposure period.

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. The
total site cancer risks for each receptor group are compared to the USEPA's target risk range of 10"4 to
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10"6. Any CdPC that causes an exceedance of the lO^risk level for a particular receptor is designated
a Constituent of Concern (CdC). Both RME and MLE results are considered in the identification of
CdCs.

The target risk levels used for the identification of CdCs are based on USEPA guidance and Illinois
Tiered Approach to Corrective Action dbjectives (TACd) guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991 a):

'Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"4, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10"4, although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10"4 may be
considered acceptable if justified based on site-specific conditions."

The Illinois Environmental Protection Agency (IEPA) provides the following summary for the evaluation
of cumulative risk for carcinogens (IEPA, 2002b, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the dose for each CdPC with the RfD for that CdPC. The
resulting ratio, which is unitless, is known as the Hd for that constituent. The target Hd is defined as
an Hd of less than or equal to one (USEPA, 1989a). When the Hd is less than or equal to 1, the RfD
has not been exceeded, and no adverse noncarcinogenic effects are expected. If the Hd is greater
than 1, there may be a potential for adverse noncarcinogenic health effects to occur; however, the
magnitude of the Hd cannot be directly equated to a probability or effect level. Hds for a given
pathway are summed to provide an HI. Pathway His are summed to provide a total receptor HI.
When the HI is less than 1, the target has not been exceeded, and no adverse noncarcinogenic effects
are expected. This initial HI summation assumes that all the CdPCs are additive in their toxicity, and
is considered only a screening step as additive toxicity may not be correct. If the HI is greater than 1,
further evaluation is necessary to determine if the CdPCs are additive in toxicity. This evaluation is
termed a toxic endpoint analysis. Any CdPC that causes an exceedance of a toxic-endpoint specific
HI of 1 was designated a CdC.
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Risk Assessment Results

As previously stated, CdPCs that significantly contribute to an exceedance of the 10'4 risk level are
identified as CdCs. CdPCs that significantly contribute to an exceedance of the target endpoint HI of
1 are also identified as CdCs. Table ES-1 presents the CdCs by site and receptor. Figure ES-1
indicates the locations of the CdCs. CdCs were identified for the following areas and receptors:

Site
Sited

Site d (North)

Site d (North)
Site d (Pond)
SiteR

SiteS

Receptor
dutdoor Industrial Worker
Construction/Utility Worker
dutdoor Industrial Worker
Construction/Utility Worker
Trespassing Teenager
Construction/Utility Worker
Recreational Fisher
dutdoor Industrial Worker
Construction/Utility Worker
dutdoor Industrial Worker
Construction/Utility Worker
Trespassing Teenager

Details regarding which CdCs were identified for each area/receptor are provided in Table ES-1. The
majority of the areas where CdCs were identified are not currently used, or are isolated, as described
below. Exposure information relevant to the receptors for which CdCs were identified is also
discussed.

Site d and Site d (North) are located in an isolated area and are not currently used. As discussed in
Section 2.3.1, former wastewater treatment lagoons in the area are covered and vegetated, and the
vegetation is mowed periodically during the warmer months of the year. Therefore, the potential risks
presented above for workers represent the future scenario (the only activity under the current scenario
is mowing, which is limited in frequency and duration). The receptor assumptions are extremely
conservative for this area, as it is unlikely that an outdoor industrial worker would access the site for
190 days per year. It is also unlikely that construction/utility work would occur in this area for the
assumed 40 day period (RME) or 20 day period (MLE). Due to the isolated nature of the site, it is
unlikely that trespassers would enter the site as frequently as assumed (26 days RME, 13 days MLE).

A 10-acre site on Site d (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as mulch, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates, dther parts of the site have unrestricted access. As noted above, potential risk
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exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

Fishing can occur in the Site d Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another flood event,
although water may collect in the ponds from precipitation. It is therefore extremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site d Ponds, as assumed
by the RME scenario.

Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
permit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

Site S is an unused, 1-acre area. The northern portion of the site is grassed, and its southern portion
is covered with gravel and fenced. Therefore, the potential risks presented above for workers
represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

In summary, several areas of Sauget Area 2 were found to pose risks above the risk management
benchmarks. However, it should be noted that numerous conservative assumptions were made in the
risk assessment, and actual risks are likely to be lower than predicted in this report.
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TABLE ES-1
SUMMARY OF CONSITUENTS OF CONCERN (COCs)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 1 OF 2

Site

0
0
0
O

O
O North
O North
O North
O North
0 North
O North
0 North
O North
O North
O North
O North
O North
O North
O North
Q North
Q North
Q North
Q North
Q Pond
Q Pond
Q Pond
Q Pond
Q Pond
Q Pond
Q Pond
Q Pond
Q Pond
R
R
R
R
R
R

R
R

R
R

R

Receptor

Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Trespassing Teenager
Trespassing Teenager
Trespassing Teenager
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker

Scenario

RME
RME
RME
RME
RME
RME
RME
RME
MLE
MLE

RME
RME
RME
RME
MLE
MLE
RME
RME
MLE
RME
RME
MLE
MLE

RME

RME

MLE
RME
RME

RME

RME
RME

MLE

RME
RME
MLE
RME

RME
RME
RME
RME

MLE
MLE
MLE

coc

Xylenes
Chlorobenzene
Xylenes
Benzene
PCBs
PCBs
2,3,7,8-TCDD TEQ
Xylenes
PCBs
2,3.7,8-TCDDTEQ
2,3,7,8-TCDD TEQ
Xylenes
PCBs
PCBs
PCBs
PCBs
PCBs
2,3,7,8-TCDD TEQ
PCBs
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
PCBs
Dieldrin
PCBs
PCBs
Dieldrin
2,3,7,8-TCDD TEQ
Benzo(a)pyrene
Arsenic
PCBs
Trichlororethylene
Trichlororethylene
Trichlororethylene
Trichlororethylene
Trichlororethylene
PCBs
1 ,2-Dichloroethane
Mercury
Trichlororethylene
PCBs
1 ,2-Dichloroethane

Cancer (a)
Potential Risk

ND
ND
ND
NCOC
NCOC
1 .66E-04
4.59E-04
ND
NCOC
8.32E-05
1.15E-04
ND
NCOC
NCOC
NCOC
NCOC
NCOC
8.62E-05
NCOC
NCOC
ND
NCOC
ND
3.79E-04
7.84E-05
NCOC
9.80E-04
1 .49E-04
1 .35E-04
6.44E-05
6.02E-05
NCOC
6.12E-04
6.93E-04
1 .34E-04
4.33E-05
7.13E-04
1.17E-04
5 54E-05
ND
2.19E-04
NCOC
NCOC

Non-Cancer (a)
HQ

3.23

1

14.2

3.16

2.53

11.6

ND
1.23

7.27

ND
ND
3.95

25.7

2.81

5.48

1.4

4.86

ND
1.33

8.43

1.82

4.21

0.907
22.1

NCOC
2.76

57.1

NCOC
ND

ND

NCOC
7.14

NCOC
NCOC
NCOC
1.22

14.43
204
8.42

0.747
5.76

102
2.53

Endpolnt

Neurological
Liver
Neurological
Immune
Immune, skin, eye
Immune, skin, eye
ND
Neurological
Immune, skin, eye
ND
ND
Neurological
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
ND
Immune, skin, eye
Reproductive
Immune
Reproductive
Immune
Immune, skin, eye
NCOC
Immune, skin, eye
Immune, skin, eye
NCOC
ND
ND
NCOC
Immune, skin, eye
NCOC
NCOC
NCOC
Liver
Liver, Neurological
Immune, skin, eye
Liver, kidney, Gl, and skin
Immune
Liver
Immune, skin, eye
Liver, kidney, Gl, and skin

Medium

Combined soil
Combined soil
Combined soil
Combined soil
Combined soil
Surface soil
Surface soil
Combined soil
Surface soil
Surface soil
Combined soil
Combined soil
Combined soil
Leachate
Combined soil
Leachate
Surface soil
Surface soil
Surface soil
Leachate
Leachate
Leachate
Leachate
Black bullhead fillet
Black bullhead fillet
Black bullhead fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Combined soil
Leachate
Leachate
Combined soil
Leachate
Leachate
Leachate
Combined soil
Leachate
Leachate
Leachate

Pathway

nhalation
nhalation
Inhalation
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Inhalation
Inhalation
Inhalation
Ingestion/Dermal
Ingestion/Dermal/lnhalation
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Inhalation

EPC

14000
760
14000
500

298
709

0.0508
3900
709
0.0508
0.0508
3900
3030
0.055
1780

0.055
709
0.0508
709
12.5

170
12.5

170
3.87

0.1
3.87

10
0.19

1.84E-05
0.18

0.82

10

2200
150
150
2200
150
3.98

50
699
150
3.98

50

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L
mg/kg
mg/L
mg/kg
mg/kg
mg/kg
mg/L
mg/L
mg/L
mg/L
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L
mg/L
mg/kg
mg/L
mg/L
mg/L
mg/kg
mg/L
mg/L
mg/L
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TABLE ES-1
SUMMARY OF CONSITUENTS OF CONCERN (COCs)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 2 OF 2

Site Receptor Scenario COC
Cancer (a)
Potential Risk

Non-Cancer (a)
HO Endpoint Medium Pathway EPC Units

Outdoor Industrial Worker RME PCBs 2 37E-04 166 Immune, skin, eye Surface soil Ingestion/Dermal 1010
Outdoor Industrial Worker MLE PCBs NCOC 517
Construction/Utility Worker RME PCBs

Immune, skin, eye Surface soil
NCOC

Ingestion/Dermal 504
856 Immune, skin, eye Combined soil

Trespassing Teenager RME PCBs NCOC
Ingeslion/Dermal

mg/kg
mg/kg_

1010 mg/kg
691 Immune, skin, eye Surface soil Ingestion/Dermal 1010

Notes
EPC • Exposure point concentration
Gl - Gastrointestinal
HQ - Hazard Quotient
MLE - Most Likely Exposure
NCOC - Not a constituent of concern via this pathway
ND - No Dose-Response value for this pathway
PCBs - Polychlormated Biphenyls
RME - Reasonable Maximum Exposure
TCDD-TEQ - 2 3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration
(a) - Only constituents driving a risk exceedance are presented on this table

August 31, 2003
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Sauget Area 2
HHRA- Rl/FS

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) for Sauget Area 2, located in
Sauget and Cahokia, Illinois. On November 20, 2000, the Sauget Area 2 Sites Group (SA2SG)
Potential Responsible Parties (PRPs) signed an Administrative Order on Consent (AOC), Docket
Number V-W-01 -C-622, to perform a Remedial Investigation/Feasibility Study (Rl/FS) at Sauget Area 2
Sites O, P, Q, R, and S. The United States Environmental Protection Agency (USEPA) signed the
AOC on November 24, 2000. This HHRA is submitted to partially fulfill the requirements of Section
V.2. of the AOC, and of Section 2.6 of Task 3 of the Scope of Work (SOW) presented as Attachment B
of the AOC. The HHRA was conducted to satisfy the AOC, as well as to be compliant with the
National Contingency Plan (NCP) (USEPA, 1990).

The HHRA was conducted in accordance with the USEPA-approved Human Health Risk Assessment
Workplan (HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised
pages), which was submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for
Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area in
accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in the
Data Validation Report (URS, 2003a), and field data are compiled in the Field Sampling Report (URS,
2003b). In addition, data from fish fillet samples from the Mississippi River collected by Menzie-Cura
(2001), in accordance with a USEPA-approved workplan, were evaluated in the HHRA.

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic exposures
to constituents detected in samples of environmental media collected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).

• Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA,
1991 a).

• USEPA Soil Screening Guidance: User's Guidance Manual, and Technical Background
Document (USEPA, 1996a,b).

1-1
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• Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. OSWER Directive 9285.6-03 (USEPA, 1991b).

• Exposure Factors Handbook (USEPA, 1997a).

• Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04
(USEPA, 1995a).

In addition, elements of the Illinois Environmental Protection Agency (IEPA) Tiered Approach to
Corrective Action Objectives (TACO) (IEPA, 2002b) were used in the conduct of the HHRA.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization

Report Organization

A summary of the information presented in each section of the report is as follows.

• Section 2.0 - Site Characterization. This section discusses the site and its environs,
describes source areas, potential migration pathways, and potentially impacted media.

• Section 3.0 - Data Evaluation and Hazard Identification. This section presents a summary of
the site data for use in the HHRA, and the results of the process used for the selection of
constituents of potential concern (COPCs) to be quantitatively evaluated in the baseline
HHRA.

• Section 4.0 - Dose-Response Assessment. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects are considered. This section presents the quantitative dose-
response values used in the baseline HHRA. The most current USEPA verified dose-
response values are used when available.

• Section 5.0 - Exposure Assessment. The purpose of the exposure assessment is to provide
a quantitative estimate of the magnitude and frequency of potential exposure to COPCs by a
receptor. This section presents the updated conceptual site model (CSM) originally

_
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presented in the HHRA Workplan. Potentially exposed individuals, and the pathways through
which those individuals may be exposed to COPCs are identified based on the physical
characteristics of the site, as well as the current and reasonably foreseeable future uses of
the site and surrounding area. The extent of a receptor's exposure is estimated by
constructing exposure scenarios that describe the potential pathways of exposure to COPCs
and the activities and behaviors of individuals that might lead to contact with COPCs in the
environment.

• Section 6.0 - Risk Characterization. Risk characterization combines the results of the
exposure assessment and the toxicity assessment to derive site-specific estimates of
potentially carcinogenic and noncarcinogenic risks resulting from both current and reasonably
foreseeable future potential human exposures to COPCs. The results of the risk
characterization are used to identify constituents of concern (COCs), which are a subset of
those COPCs whose risks result in an exceedance of the target risk range of IxlO"6 to IxlO"4

for potential carcinogens and an exceedance of a target Hazard Index of 1 for
noncarcinogens (that act on the same target organ), as defined in USEPA guidance (USEPA,
1991 a), and by IEPA (2002b). The target risk levels used for the identification of COCs are
based on USEPA guidance and Illinois TACO guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991 a):

'Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10"4, and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted unless
there are adverse environmental impacts." and,

The upper boundary of the risk range is not a discrete line at I x lO" 4 , although EPA
generally uses 1 x 10"4 in making risk management decisions. A specific risk estimate
around 10"4 may be considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens
(IEPA, 2002b, Fact Sheet 13: Mixture Rule):

'The cumulative risk of carcinogenic contaminants attacking the same target must not
exceed 1 in 10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens
must be added together. If this cumulative risk level is greater than 1 in 10,000,
corrective action must be taken to reach an acceptable risk level."

Within any of the steps of the risk evaluation process described above, assumptions must be
made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation are
discussed in Section 6.0.

_
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• Section 7.0 - Summary and Conclusions. This section presents a summary of the results of
the baseline HHRA.

• Section 8.0 - This section presents the references used in the text.

Tables and figures follow each section.

1-4
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2.0 SITE CHARACTERIZATION

This HHRA addresses data from environmental samples collected in accordance with the SSP (URS,
2001) from the areas of Sauget Area 2 identified in the AOC Specifically, the HHRA for Sauget Area 2
addresses waste, soil, groundwater, leachate, surface water, sediment, fish fillet, and air in the
following areas

• Sites O, P, Q, R and S, and

• Mississippi River adjacent to the Sites

As discussed in Sections 1 0 and 2 0 of the SSP (URS, 2001), Sites O, P, Q, R, and S contain wastes
that came from a wide variety of municipal and industrial sources The sites are bounded to the west
by the Mississippi River and to the north, east and south by industrial and commercial properties

2.1 Study Area Description

Figure 2-1 presents the study area addressed by the Rl/FS

The Sauget Area 2 Sites are located in the City of East St Louis and the Villages of Sauget and
Cahokia in St Clair County, Illinois The Sauget Area 2 study area is east of the Mississippi River and
south of the MacArthur bridge railroad tracks The study area is west of Route 3 (Mississippi Avenue)
and north of Cargill Road

Sites Former Use Municipality
Site O Sewage Sludge Dewatenng Village of Sauget

Site P Municipal and Industrial Waste Disposal City of East St Louis
Village of Sauget

Site Q Municipal and Industrial Waste Disposal Village of Sauget
Village of Cahokia

Site R Industrial Waste Disposal Village of Sauget

Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation, and waste disposal Currently the area is used for

_
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heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden products and
grain), waste water treatment, hazardous waste treatment, waste recycling and truck terminals. Four
commercial establishments are located at the north end of the study area. No residences are located

within the study area. Residential areas closest to Sauget Area 2 are approximately 3,000 feet east of
Site P and about 3,000 feet east of Site O. These residential areas are located, respectively, in East St.
Louis and Cahokia.

Groundwater is not used as a source of drinking water in the area. Both the Village of Sauget and the
Village of Cahokia have in effect ordinances that prohibit the use of groundwater as a potable water

supply. Copies of these ordinances are presented in Appendix P.

2.2 Sites Location and Physical Setting

The Sauget Area 2 Sites are located in the floodplain of the Mississippi River in an area known as
American Bottoms. Topographically, the area consists primarily of flat bottom land, although local
topographic irregularities do occur. Generally, land surface in the American Bottoms slopes from north
to south and from east to west toward the Mississippi River. Land surface elevation ranges from 400
to 410 feet above Mean Sea Level (MSL) with little topographic relief. Sauget Area 2 consists of five
former disposal areas, Sites O, P, Q, R and S, adjacent, or in close proximity, to the Mississippi River.
These five disposal areas were given letter designations by the Illinois Environmental Protection
Agency (IEPA) in the 1980s. Two of these sites, Sites Q and R, are located on the wet side of the
floodwall and levee which is operated and maintained by the United States Army Corps of Engineers
(USAGE) and the Metro East Sanitary District. The floodwall is designed to protect the City of East St.
Louis and the Villages of Sauget and Cahokia from flooding. Sites O, P and S are located on the dry
side of the floodwall and levee.

2.3 Site Descriptions

Complete site descriptions are provided in the SSP (URS, 2001). Descriptions of the sites that are
germane to the HHRA are included below.

2.3.1 Site O

Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to the
northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An access road
to the ABRTF runs across the middle of the site. In 1952, the Village of Sauget Waste Water
Treatment Plant began operation at this location. Four lagoons were constructed at the wastewater
treatment plant in 1965 and placed in operation in 1966/1967. The lagoons were closed in 1980 by
stabilizing the sludge with lime and covering it with approximately two feet of clean low permeability

soil. Currently, the lagoons are covered with clean low-permeability soil and are vegetated.

__
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As a result of a review of historical aerial photographs and trenching work conducted as part of the
SSP field program, two additional areas were added to Site O: an approximately 3-acre area adjacent
to the northeast side of Site O, and an approximately 4-acre area adjacent to the southwest side of
Site O (see Figure 2-1).

Based on site characteristics and a review of the analytical data for Site O, for the purposes of the
HHRA, the approximately 3-acre area adjacent to the northeast side of Site O has been identified
separately as Site O (North) (see Figure 2-1).

Current Use

As noted above, an access road to the ABRTF runs across the middle of the site. The site is located in
an isolated area and is not currently used. The former lagoons are covered and vegetated, and the
vegetation is mowed periodically during the warmer months of the year.

2.3.2 Site P

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal Railroad Association
tracks and Monsanto Avenue, occupies approximately 20 acres of land located in the City of East St.
Louis and the Village of Sauget.

Current Use

Site P is currently inactive and partially covered with an asphalt parking lot. Access to the site is not
restricted. Currently, PT's Showclub is located on the southeastern corner of Site P, along Monsanto
Avenue.

2.3.3 Site Q

Site Q is a former subsurface and surface disposal area in the Villages of Sauget and Cahokia. Based
on site characteristics, including topography, evaluation of historical aerial photos and results of the
magnetometer and other studies conducted as part of the SSP field program, Site Q was divided into
four areas for the purposes of site characterization and risk evaluation: Site Q (North), Site Q
(Central), Site Q (South), and Site Q Ponds. Refer to Figure 2-1 for delineation.

Site Q is on the west or river side of the USAGE floodwall. At the time of the development of the SSP
work plan, there were two ephemeral ponded areas in the southern portion of Site Q. However, by the
time the field sampling occurred (summer of 2002), one of these ponded areas contained water and
fish, and the other ponded area was dry. Both ponded areas were dry in the spring of 2003. In the
summer of 2003, water had collected in these two areas as a result of heavy precipitation. It is

__
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understood that flooding from the Mississippi River is responsible for bringing fish into the ponds
Based on these characteristics, Site Q Ponds are evaluated as a separate area in the HHRA (see
Figure 2-1)

Current Use

Site Q (North) is covered with gravel, while Site Q (Central) is covered with highly permeable black
cinders, and Site Q (South) is vegetated Eagle Marine Industries and Peavy Company, a division of
ConAgra, operate barge terminal facilities in the central part of the northern portion of Site Q The
southern portion of Site Q is used for reclaiming rebar from concrete A 10-acre site on the northern
portion of Site Q is currently used by Rivercity Landscape Supply as a bulk storage terminal for lawn
and garden products Raw landscape products such as mulch, rock and soil are processed and
packed on this portion of the site Access to some portions of the site is restricted by fencing and
gates Other parts of the site have unrestricted access

Fishing can occur in the Site Q Ponds, however, as noted above, fish are only present as a result of
flood events After the ponds dry out, fish are not remtroduced until another flood event, although
water may collect in the ponds from precipitation

2.3.4 Site R

Site R, a closed industrial-waste disposal area owned by Solutia, Inc , is located between the flood
control levee and the Mississippi River in Sauget, Illinois Its northern border is Monsanto Avenue and
its southern border is Site Q A portion of Site Q, known as the "Dog Leg," part of Site Q (North), is
located to the east of Site R Site R occupies approximately 24 acres

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, limit infiltration
through the landfill, and prevent direct contact with fill material The cover's thickness ranges from 2
feet to approximately 8 feet In 1985, Monsanto installed a 2,250-foot long rock revetment along the
east bank of the Mississippi River adjacent to Site R The purpose of the stabilization project was to
prevent further erosion of the nverbank and thereby minimize potential for the surficial release of waste
material from the landfill During the 1993 flood, the clay cap on Site R was not overtopped No
erosion of the river bank or cap resulted from this flood

Current Use

The site is not currently used Access to Site R is restricted by fencing and is monitored by Solutia
plant personnel
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2.3.5 Site S

Site S is located southwest of Site O and occupies approximately 1 acre

Current Use

The site is currently not used The northern portion of the site is grassed, and its southern portion is
covered with gravel and fenced

2.4 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed The purpose of the CSM is to identify source areas, potential
migration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors The CSM is meant to be a "living" model that can be
updated and modified as additional data become available

The initial CSM for the site is presented in Figure 11-1 of the HHRA Workplan presented in Appendix A
and was used to guide the investigation presented in the SSP and the COPC selection process in
Section 3 0 An updated CSM is presented in Section 5 0 (Exposure Assessment), based on the data
evaluation and COPC selection conducted in Section 3 0 The updated CSM provides the basis for
the exposure scenarios evaluated in the HHRA
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3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps.

3.1 Data Evaluation

The HHRA was conducted using validated data collected from the site in support of the SSP. Data
used in the HHRA are presented in the Data Validation Report (URS, 2003a) and the Field Sampling
Report (URS, 2003b).

3.1.1 Areas and Media

The SSP for Sauget Area 2 was designed to investigate two major areas of the Sauget Area 2 study
area:

• Sites O, P, Q, R and S; and

• Mississippi River adjacent to Sites.

The sites are being evaluated in the HHRA as follows:

• Site O

• Site O (North)

• Site P

• Site Q
- Site Q (North)

- Site Q (Central)
- Site Q (South)
- Site Q Ponds

• Site R

• Site S

3-1
J \lndLService\Project Files\Sauget-Area 2\HHRA\SA2 HHRA Report doc August 31, 2003

Revision 0



Sauget Area 2
HHRA- Rl/FS

Of the data collected in support of the SSP, analytical data for use in the HHRA are available for the
following media:

• Site waste;

• Site surface soil (0.5 feet below ground surface (bgs));

• Site subsurface soil (6 feet bgs);

• Site leachate;

• Site groundwater;

• Site Q Pond surface water;

• Site Q Pond sediment;

• Site Q Pond fish fillet; and

• Mississippi River surface water;

• Mississippi River sediment;

• Mississippi River fish fillet;

• 24-hour ambient air samples collected in the vicinity of Sites P, Q, and R/O/S.

Analytical data for use in the HHRA from background or off-site reference locations are available for
the following media:

• Surface soil;

• Subsurface soil;

• Groundwater;

• Upgradient surface water; and

• Upgradient sediment.

Figure 3-1 shows the study area and the sample collection locations for soil, waste, groundwater,
leachate, surface water, sediment, and fish.

3.1.2 Analytes

The SSP identified the suites of analytes for each medium. The full suite of analytes included in the
risk assessment are identified as follows:
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• Volatile organic compounds (VOCs);

• Semi-volatile organic compounds (SVOCs);

• Pesticides;

• Herbicides;

• Polychlorinated biphenyls (PCBs);

• Metals; and

• Dioxins and furans (referred to as Dioxin-TEQ).

All analytical data collected in support of the SSP were compiled and tabulated in a database for
statistical analysis. These data are presented in the Data Validation Report (URS, 2003a).

Note that not all samples were analyzed for all analytes, per the USEPA-approved SSP. The
exceptions are:

• Fish fillets were not analyzed for VOCs; these constituents are not expected to bioaccumulate,
and the VOCs would be lost during sample preparation.

• Dioxins and furans were analyzed in the majority of samples, but not in all samples.

3.1.3 Sample Collection and Data Evaluation by Area and Medium

Data sets for each medium are described below. Figure 3-1 shows sample locations for the study
area. Figure 3-2 shows the Mississippi River fish fillet sample locations.

3.1.3.1 Waste

Figure 3-3 identifies the location of each waste sample for each site. Note that soil and waste samples
were collected from the same locations; therefore, both soil and waste locations are designated as
described above on Figure 3-3 as W-site-location (e.g., W-P-1). Discrete samples were collected from
various depths within the waste and analyzed for dioxins and furans and VOCs. Composite samples
were collected from the top of the waste to the bottom of the waste and analyzed for metals, PCBs,
pesticides, herbicides, and metals. These samples were also analyzed using the Toxicity
Characteristic Leaching Procedure (TCLP). The site waste sample identification numbers have the
following format: medium - site - location - depth (or COMP for composite samples), e.g., Waste-P-1-
4FT or Waste-P-1 -COMP, which would have been collected at location W-P-1. TCLP samples have a
"T' appended to the end of the sample identification number.
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The waste samples are used in the evaluation of potential construction activities, which are assumed
to occur to a depth of 15 feet bgs If waste occurred at a depth interval wholly below a depth of 15 feet
bgs, then the analytical data from the waste samples were not included for evaluation If the waste
interval started anywhere within the 0-15 feet bgs interval, then all of the waste analytical data, both
composite and discrete samples, were included in the evaluation Note that many of the discrete
waste samples were collected below this range, where construction activities are not assumed to
occur However, because the composite samples were collected across the entire waste horizon, the
discrete waste samples collected below 15 feet bgs are included in the HHRA as they represent
potential concentrations of constituents in the waste The TCLP samples are used in the evaluation of
the potential soil-to-groundwater pathway, but are not used in the quantitative HHRA Table B-1 of
Appendix B identifies the waste samples evaluated in the HHRA

3.1.3.2 Soil

Figure 3-3 identifies the location of each soil sample for each site Note that soil and waste samples
were collected from the same locations, therefore, both soil and waste locations have the same
location identifier, following the X-Y-Z format "X" identifies the type of sample, here "W" is used for
waste/soil boring "Y" identifies the site, and "Z" identifies the location number Surface soil (0 5 feet
bgs) and subsurface soil (6 feet bgs) samples were collected at each location These samples were
analyzed for the full suite of analytes and dioxins and furans The site soil sample identification
numbers have the following format medium - site - location - depth, e g , SOIL-P-1-0 5, and that
sample would have been collected at location W-P-1 Table B-1 of Appendix B identifies the soil
samples evaluated in the HHRA

3.1.3.3 Leachate

A leachate well was installed in each of Site O (North), P, Site Q (North), Site Q (Central), Site Q
(South), R, and S Leachate did not collect in the wells in P, Site Q (Central), Site Q (South) and S
However, leachate samples were collected and analyzed from Site O (North), Site Q (North), and R
These data are treated as shallow groundwater in the HHRA Leachate well locations are indicated on
Figure 3-4 The location identifiers follow the same X-Y-Z format "X" identifies the type of sample
location, in this case "L" for leachate well "Y" identifies the site and "Z" identifies the sample location

number Table B-1 of Appendix B identifies the leachate samples evaluated in the HHRA

3.1.3.4 Groundwater

Figure 3-4 identifies the groundwater sample locations evaluated in the risk assessment Groundwater
sample locations have a 3-part identifier X-Y-Z "X" identifies the type of sample location, where AA
or BDRK are used for samples screened in the alluvial aquifer or bedrock, respectively "Y" identifies
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the site, e.g., P through S, and "Z" identifies the location number (e.g., AA-P-1). The piezometer
locations ("PIEZ") were used only to measure groundwater elevations.

For the purposes of the risk assessment, shallow groundwater is defined as groundwater that is
encountered within 15 feet bgs, and shallow/mid groundwater is defined as groundwater that is
encountered within 30 feet bgs, as noted in the workplan. These depth intervals have been selected
based on potential construction activities, which may occur up to 15 feet bgs, and potential for
volatilization to indoor and/or outdoor air (groundwater present up to 30 feet bgs), as discussed more
fully in Section 5.0.

Samples were collected from the alluvial aquifer using direct push technology. Samples were collected
every 10 feet. The sample identifier appends a depth designation to the sample location (e.g., AA-P-1 -
20FT). The full suite of analytes were analyzed in the most shallow sample collected at each location.
The analytes evaluated at the deeper samples followed the program outlined in Section 7 of the SSP
(URS, 2001).

The first sample at each alluvial aquifer location was generally collected within 5 feet of encountering
groundwater. To estimate the depth from the ground surface to groundwater, 5 feet is subtracted from
the depth identified in the sample identification for the most shallow groundwater sample. Therefore,
all samples collected to a depth of 20 feet have been defined as shallow (20 feet sample depth - 5 feet
= 15 feet to groundwater), while samples collected from between 21 and 35 feet have been defined as
shallow/mid depth. Samples collected from greater than 35 feet have been defined as deep. Deep
groundwater samples are not included in the quantitative human health risk assessment; however, a
separate comparison of deep groundwater concentrations to screening levels is included in Appendix
F.

Groundwater present up to 30 feet bgs is included for evaluation of the volatilization to indoor/outdoor
air pathway. However, the most shallow sample within that depth interval at a given location is used
as the source term for modeling to indoor/outdoor air. Note that samples falling into the mid-depth
category that have a corresponding sample collected from a more shallow depth have been defined as
deep, such that the most shallow data-point collected from each location is used to evaluate potential
volatilization from groundwater to air.

Table B-1 of Appendix B identifies the shallow/mid-groundwater samples evaluated in the HHRA.

3.1.3.5 Surface Water

Surface water sample locations included in the risk assessment are identified on Figure 3-5.
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Per the SSP, surface water samples were analyzed for the full suite of analytes, with the exception that
only a subset were analyzed for dioxins and furans. Surface water samples with a sample identifier
beginning with an "R" were collected from the Mississippi River, while those beginning with a "P" were
collected from the Site Q Pond. Table B-1 of Appendix B identifies the surface water samples
evaluated in the HHRA.

3.1.3.6 Sediment

Sediment sample locations included in the risk assessment are identified on Figure 3-5.

Per the SSP, sediment samples were analyzed for the full suite of analytes, with the exception that
only a subset was analyzed for dioxins and furans. Sediment samples with a sample identifier
beginning with an "R" were collected from the Mississippi River, while the sample beginning with a "P"
was collected from the Site Q Pond. Table B-1 of Appendix B identifies the sediment samples
evaluated in the HHRA.

3.1.3.7 Fish

Fish samples of both whole body and fillet were submitted for analysis. Per the USEPA-approved
workplan, only fillet data are used in the HHRA, as these data are more representative of potential
human fish consumption exposures. Whole body fish data are evaluated in the ecological risk
assessment. Fish fillet samples were analyzed for the full suite of analytes (with the exception of
VOCs).

Fish fillet samples were collected as part of the SSP program from the Site Q Pond in November 2002.
A sample of carp fillet and a sample of black bullhead fillet are available from the Site Q Pond. This
location is indicated in Figure 3-5.

Fish fillet samples from the Mississippi River were collected by Menzie-Cura and Associates in
October-November 2000 at the following locations (Menzie-Cura, 2001) (see Figure 3-2):

• the Plume Discharge Area (PDA) located adjacent to Site R;

• the Upstream of the Discharge Area (UDA) located upstream of the study area; and

• the Downstream of the Discharge Area (DDA) located downstream of the study area.

One buffalo fish fillet sample is available from the UDA and DDA, and three samples of buffalo fish fillet
are available from the PDA. Table B-1 of Appendix B identifies the fish fillet samples evaluated in the
HHRA.

_
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3.1.3.8 Ambient Air

Ambient air sample locations are indicated on Figure 3-6.

Ambient air samples were collected in the vicinity of Sites P, Q, and R/O/S and analyzed for VOCs,
SVOCs, pesticides, PCBs, dioxins and furans, and metals. Air samples were collected over a 24-hour
period during hot, dry conditions (August, 2002) conducive to air emissions of dust and volatiles.
These data are compared to chronic screening levels as discussed in the HHRA Workplan (Appendix
A). However, due to the one-time sample collection, these data are not quantitatively evaluated in the
HHRA. As noted in the HHRA Workplan, the air pathway is addressed in the HHRA by modeling
potential sources in soil, waste and groundwater (see Section 5.0). Appendix G presents the ambient
air data screen and results.

3.1.4 Summary Statistics

The data for each area and medium included in the quantitative HHRA were summarized for use in the
risk assessment. The following guidance documents were used to develop the summary statistics:

• Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual, Part
A (USEPA, 1989a).

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste
Sites (USEPA, 2002a).

The steps used to summarize the data by area and medium for use in identifying COPCs in the
screening process presented in this section are discussed here. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0.

The sequential steps used to summarize the data by area and medium are as follows:

Treatment of Duplicates: Data for samples and their duplicates were averaged before
summary statistics were calculated, such that a sample and its duplicate were treated as one
sample for calculation of summary statistics (including maximum detection and frequency of
detection).

Treatment of Non-Detects:

• Summary statistics were not calculated for constituents that were not detected in a
particular area/medium.
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• Where constituents were detected in some samples and not in others in a particular
area/medium, Vz the reported sample quantitation limit (SQL) was used as a proxy
concentration for the samples reported as nondetect (USEPA, 1989a).

• For all non-detects for which Vz the SQL was calculated, Vz the SQL was compared to
the maximum detected concentration for that area and medium. Where Vz the SQL
was greater than the maximum detected concentration in a particular area/medium,
the SQL value was not used in the calculation of summary statistics for that
constituent in that area and medium (USEPA, 1989a). Due to the sample size, a
more statistical method to evaluate results reported as not detected was not used in
this HHRA.

Frequency of Detection: The frequency of detection is reported as a ratio and a percentage
based on the total number of samples analyzed and the number of samples reported as
detected for a specific constituent. The number of samples used to calculate statistics reflects
the treatment of non-detects described above.

Maximum Detected Concentration: This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Average Concentration: This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged and non-detects
have been evaluated.

Appendix B presents the summary statistics for each area and medium to be quantitatively evaluated
in the HHRA. The tables also present the screening described in Section 3.2. The appendix is
organized as follows:

• Table B-1 - samples used in the calculation of summary statistics for each area and medium;
• Table B-2 - summary statistics and screening for groundwater (depth to water less than or

equal to 30 feet below ground surface) and leachate;
• Table B-3 - summary statistics and screening for surface soil;
• Table B-4 - summary statistics and screening for combined soil (for the construction pathway,

surface soil, subsurface soil, and waste were combined to evaluate the 0-15 foot bgs soil
column interval);

• Table B-5 - summary statistics and screening for sediment;
• Table B-6 - summary statistics and screening for surface water; and
• Table B-7 - summary statistics and screening for fish fillet.
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3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk "drivers." As stated in USEPA guidance (USEPA, 1993a):

"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk."

Several factors are typically considered in selecting COPCs for a site, including background/upgradient
concentrations, frequency of detection, toxicity, and essential nutrient status. Each of these evaluation
steps is called a "screening step." Risk calculations are conducted using the COPCs identified in these
steps.

The steps used to identify COPCs are presented below.

3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each
medium (e.g., sediment, surface soil, etc.). Any constituent detected in fewer than 5% of samples,
provided 20 samples are available, can be eliminated as COPCs. However, based on the frequency of
detection information presented in the summary statistics/screening tables in Appendix B, no
constituents were excluded from consideration as a COPC based on the frequency of detection screen
with the exception of three constituents each detected in one of 36 samples in Mississippi River
surface water (2,4,6-trichlorophenol, 2,6-dinitrophenol, and pentachlorophenol). Essential nutrients
(i.e., calcium, iron, magnesium, sodium and potassium) were not included as COPCs (HHRA
Workplan [Appendix A], and USEPA, 1989a).

3.2.2 Comparison to Background/Upgradient Data

Background/upgradient samples were collected in the vicinity of the site to provide information on
levels of constituents typical for the local area. The purpose of comparing site conditions to local
background is to determine if site concentrations of constituents are representative of background
concentrations, i.e., do not represent a release at the site and should, therefore, not be included in risk
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calculations. Background comparisons were conducted for each medium using site-specific
background data and background concentrations.

3.2.2.1 Background Sample Locations

Off-site, upgradient groundwater samples were collected from four locations, as indicated on Figure 3-
1 and Figure 3-4, identified as UAA-1 through UAA-5. Groundwater samples were collected from each
of the upgradient locations at several depths. Five surface soil and five subsurface soil samples were
collected at off-site locations, all identified in the SSP. These background locations are presented on
Figure 3-1 and Figure 3-3 (Locations OS-1 through OS-5). Eight surface water samples and eight
sediment samples were collected from an area of the Mississippi River upgradient of the site at
location R1, indicated on Figure 3-1 and Figure 3-5.

Soil samples (0.5 feet bgs and 6 feet bgs) were collected from location OS-5, located in the field
immediately south of Site Q. In initial discussions, USEPA requested that the two samples from this
location be included in the HHRA risk calculations. A comparison of detected concentrations in the
samples indicated that concentrations of all constituents at this location are below screening levels with
the exception of arsenic. The detected concentration of arsenic in the surface soil sample at OS-5 is
7.1 mg/kg, which is below the maximum detected concentration in the surface soil background
samples of 9.05 mg/kg. The detected arsenic concentration in the subsurface soil sample at OS-5 is
4.4 mg/kg, which is below the maximum detected concentration in background subsurface soil
samples of 6.7 mg/kg. Therefore, this sample location (OS-5) is considered to be representative of
background or reference concentrations and was included in the background dataset.

3.2.2.2 Background Comparison Procedures

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the USEPA-approved
HHRA Workplan (Appendix A). Maximum detected concentrations of constituents in environmental
media at the site were compared to background levels, i.e., two times the arithmetic mean site-specific
background concentration. USEPA Region 4 states that although RAGS (USEPA, 1989a) allows the
use of statistics in data evaluation, statistics may not be sufficiently conservative at this stage of the
risk evaluation; and in most cases, there are not a sufficient number of samples for conducting a
statistical analysis. Therefore, if maximum concentrations in an area are found to be less than
background levels, then those constituents are eliminated from quantitative evaluation in the risk
assessment. Constituents whose maximum detected concentrations are above the defined
background levels and not identified as an essential nutrient are retained for evaluation in the next step
of the hazard identification process (Toxicity Screen).
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Data from the off-site soil samples (five) were averaged together to derive the background
concentrations. Separate background concentrations were derived for surface soil and subsurface
soil. Data from upgradient sediment samples were averaged together to derive the background
concentrations for sediment, and data from upgradient surface water samples were averaged together
to derive the background concentrations for surface water. Each site groundwater location was
matched to an off-site groundwater location based on location and physical characteristics of the site.
Samples within each site groundwater location were then matched to the sample from the
corresponding off-site groundwater location most closely matching the depth of the site sample.

The calculation of background concentrations is presented in Appendix C. Appendix C also presents a
table indicating the matching of each site groundwater sample to the appropriate off-site groundwater
sample.

3.2.3 Toxicity Screen

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 2002a and b).

3.2.3.1 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 2002b).

The USEPA Region 9 PRGs are more comprehensive than the other sources because values are
provided for a longer list of constituents, and PRGs are available for both residential and industrial
scenarios. Therefore, USEPA Region 9 PRGs for industrial soils and ambient air were used to identify
COPCs in soil and sediment, and to evaluate the 24-hour air data, respectively. Where PRGs were
not available, structural similarity was used to assign a surrogate PRG. PRGs for noncarcinogens
were adjusted by a factor of 0.1 to account for potential cumulative effects in the screening process.
PRGs for potential carcinogens are based on a conservative target risk level of IxlO"6 and were not
adjusted. The screening values are presented in Appendix D.
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The TACO program provides screening criteria for the groundwater ingestion component of the soil to
groundwater pathway that were used here (IEPA, 2002b). These values conservatively address
leaching of constituents from soils to underlying groundwater.

Groundwater in Sauget Area 2 is classified as Class I by IEPA. Groundwater in Sauget Area 2 is not
used as a source of drinking water and there are ordinances in effect in the Villages of Sauget and
Cahokia (see information provided in Appendix P) that prohibit the use of groundwater as drinking
water. Therefore, groundwater will not be evaluated as a source of residential or industrial drinking
water in the risk assessment. The risk assessment will evaluate potential incidental exposure to
constituents in groundwater and/or leachate via volatilization of constituents to indoor and outdoor air,
and via direct contact with groundwater and/or leachate during excavation activities.

To identify COPCs to be evaluated quantitatively for the groundwater and surface water scenarios
addressed in the risk assessment, constituent concentrations in groundwater and surface water were
compared to IEPA Class I standards (35 III. Adm. Code 620.410) (IEPA, 2002a). For the Class I
groundwater comparison, where Class I standards were not available, federal maximum contaminant
levels (MCLs) (USEPA, 2002c) were used; where MCLs were not available, the IEPA remediation
objectives for Class I groundwater were used (IEPA, 2002b); where these were not available, the most
current USEPA PRGs (USEPA, 2002b) for tap water were used. As discussed in Section 3.1.4, only
groundwater samples collected from a depth of less than or equal to 30 feet bgs are included in the
quantitative risk assessment. Groundwater samples collected from depths greater than 30 feet bgs
are evaluated in Appendix F.

Ambient air concentrations were compared to USEPA Region 9 PRGs for ambient air (USEPA,
2002b).

USEPA Region 9 PRGs are not available for fish fillet. Therefore, fish fillet data were compared to the
USEPA Region 3 Risk-Based Concentrations (RBCs) for fish (USEPA, 2003a). As fish fillet data were
available for evaluation, a comparison of surface water data to human health Ambient Water Quality
Criteria (AWQCs) for fish ingestion (USEPA, 2002d) was not required. As previously noted, surface
water data were compared to the groundwater screening criteria described above.

Appendix D presents the specific screening values used in this risk assessment for the industrial
soil/sediment - direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen.

3.2.3.2 Screening Methodology

Constituents in an area/medium that did not screen out based on background, essential nutrient status,
and/or frequency of detection with maximum concentrations greater than the toxicity screening criteria

__
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are included as COPCs. Where no COPCs are identified for an area/medium, that area/medium is not
evaluated quantitatively in the HHRA.

3.3 Hazard Identification

This section presents the results of the COPC screening by medium and area. COPCs identified here
are included in subsequent risk calculations.

3.3.1 Soils and Waste

Data for site soils were compared to background, industrial direct contact screening values and the soil
to groundwater pathway screening values. Calculation of background concentrations of constituents in
soils is presented in Appendix C Table C-1 for surface soils and Table C-2 for combined soils. Two
screens were conducted for soil - surface soil and combined soils. The combined soil screen consists
of data from surface soil, subsurface soil, and waste samples. The data collected from these three
media represent the media that could potentially be contacted by a future construction worker, as well
as a potential source of constituents to indoor and outdoor air. The surface soil screen consists of data
collected from the top 0.5 foot bgs, and is intended to represent the portion of the soil column to which
a non-excavation receptor may potentially be exposed.

Maximum constituent concentrations in surface soil and combined soil in all sites were compared to
industrial screening values for direct contact. The screening tables are presented in Appendix B.

Surface Soil. COPCs in surface soil are identified in Table 3-1. COPCs were identified in Site O, Site
O (North), Site P, Site Q (North), Site Q (Central), Site Q (South), and Site S. No COPCs were
identified in Site R surface soils. Figure 3-7 presents the locations of the COPCs in surface soil. No
constituents were screened out on the basis of frequency of detection. Arsenic was screened out
based on background for O, Site O (North), Site Q (North), R and S. Benzo(a)pyrene was screened
out based on background for Site Q (Central).

Combined Soil. COPCs in combined soil are identified in Table 3-2. COPCs in combined soils were
identified in all sites for the construction worker direct-contact pathway. COPCs in combined soils for
the ambient air pathway (non-excavation scenarios) were identified in all Sites with the exception of
Site Q (Central). Figure 3-8 presents the locations of the COPCs in combined soils. No constituents
were screened out on the basis of frequency of detection. Arsenic was screened out based on
background for Sites O and S.
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3.3.2 Groundwater and Leachate

Data for groundwater were compared to drinking water screening values. Calculation of background
concentrations of constituents in groundwater is presented in Appendix C Table C-3, and the matching
of site to off-site locations is presented in Table C-4. Three screens were conducted on
groundwater/leachate - shallow, shallow/mid, and deep. As indicated previously, locations beginning
with "AA" were screened in the alluvial aquifer, while those beginning with "BDRK" were screened in
bedrock.

3.3.2.1 Leachate, Shallow and Mid Groundwater

The selection of COPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix B, which lists each location included in the analysis.
Screening intervals and/or sample depths are also included. Locations with samples in the shallow
groundwater range (AA-O-1 and AA-O-2, first sample within 20 feet bgs, indicating a depth to
groundwater within 15 feet of ground surface) were used to select COPCs for the future construction
worker scenario as well as the potential volatilization pathway. Locations with samples in the mid-
depth range (AA-O-1, AA-O-2, AA-O-3, AA-P-1, AA-P-2, AA-P-3, AA-Q-6, AA-Q-7, AA-Q-8, AA-R-1,
AA-S-1, AA-S-2, and AA-S-3, first sample within 35 feet bgs, indicating depth to groundwater within 30
feet bgs) were used to select COPCs for the potential volatilization pathway. Locations AA-O-1 and
AA-O-2 had samples collected from both the shallow and mid-depth ranges. Therefore, the shallower
sample from each location was used to select COPCs for the potential volatilization pathway.
Additionally, several locations (AA-P-1, AA-P-2, AA-Q-6, AA-Q-7, AA-Q-8, AA-S-1, and AA-S-3) in the
mid-depth range had multiple samples located within the mid-depth range. For these locations, the
shallowest sample was used to select COPCs for the potential volatilization pathway. The deeper
samples from all of these locations are screened against the IEPA Class I standards (see Appendix F).

Leachate data were treated as shallow groundwater samples in the screening process.

Ordinances are in effect that prohibit the use of groundwater as a potable water supply source
(Appendix P). Therefore, a drinking water scenario is not included in the risk assessment.
Groundwater COPCs were identified to evaluate potential incidental exposures to groundwater (i.e.,
non-drinking water scenarios), including incidental contact by a construction worker that may excavate
to a depth where groundwater would be exposed in the excavation, or potential volatilization of VOCs
through the soil column to indoor or outdoor air.

Data from 24 groundwater sampling locations were included in the screening evaluation. Two
locations have a depth to groundwater of less than or equal to 15 feet bgs and are, therefore, included
in the evaluation of potential future construction activities (AA-O-1 and AA-O-2), and 13 locations have
a depth to groundwater of less than or equal to 30 feet bgs and are, therefore, included in the
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evaluation of potential volatilization effects. These 13 locations are included in the quantitative HHRA.
The locations are listed below:

• AA-O-1

• AA-O-2

• AA-O-3

• AA-P-1

• AA-P-2

• AA-P-3

• AA-Q-6

• AA-Q-7

• AA-Q-8

• AA-R-1

• AA-S-1

• AA-S-2

• AA-S-3

The remaining 11 locations have depths to groundwater greater than 30 feet bgs, and are not included
in the quantitative risk assessment. These locations are addressed in Appendix F.

The results of the COPC selection are presented in Table 3-4 for shallow groundwater and leachate
(for evaluation of the construction worker receptor), and Table 3-5 for mid/shallow groundwater and
leachate (for evaluation of the air pathway). COPCs for the construction worker pathway were
identified at location AA-O-1 groundwater, as well as at the Site O, Site Q, and Site R leachate wells.
COPCs were identified for the volatilization pathway (indoor and outdoor air) at groundwater locations
AA-Q-6 and AA-R-1, as well as leachate wells in Sites O, Q, and R. Figure 3-9 indicates the locations
of the groundwater and leachate COPCs. Because the screen was conducted on a sample-by-sample
basis, no constituents were screened out based on frequency of detection. Methane was the only
constituent that screened out based on a comparison to background.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the Site Q Pond and in the Mississippi River were
compared to industrial soil screening values for direct contact, per the HHRA Workplan. The screening
table is presented in Appendix B.

No COPCs were identified in Site Q Pond sediment. Arsenic was identified as a COPC in Mississippi
River sediment, as shown in Table 3-5 and in Figure 3-10. The figure indicates which locations in the
Mississippi River had arsenic concentrations greater than the calculated upgradient sediment

concentration of 4.66 mg/kg.
_
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3.3.4 Surface Water

Maximum constituent concentrations in surface water in the Site Q Pond and in the Mississippi River
were compared to the screening values for surface water, which are the IEPA Class I standards. The
screening table is presented in Appendix B.

COPCs for the Site Q Pond and the Mississippi River are shown in Table 3-6 and in Figure 3-10. The
figure indicates which locations in the Mississippi River had constituent concentrations above
screening levels. Constituents each detected in one of 36 samples in Mississippi River surface water
(2,4,6-trichlorophenol, 2,6-dinitrophenol, and pentachlorophenol) were eliminated as COPCs based on
frequency of detection.

3.3.5 Fish

Maximum constituent concentrations in fish fillet samples collected from the Site Q Pond and in the
Mississippi River were compared to the USEPA Region 3 RBCs for fish tissue (USEPA, 2003a). The
screening tables are presented in Appendix B.

Several COPCs were identified in fillet samples of carp and black bullhead in the Site Q Pond, and in
buffalo fish fillet in the Mississippi River. These COPCs are indicated on Table 3-7. Figure 3-11
indicates the locations of the COPCs in fish fillet.
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TABLE 3-1

SUMMARY OF COPCS IN SURFACE SOIL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 2

Constituent CAS Site O Site O North Site P Site Q North Site Q Central Site Q South Site R Site S

SVOCs

2 4 6-Tnchlorophenol 88-06-2 X

2 Nitroanilme 88-74-4 X

4 Nitroanilme 100-01-6

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

56-55-3 X

50-32-8 X X X

X

X

X

205-99-2 X X

Dibenzo(a h)anthracene 53-70-3 X X

Pesticide

4 4'-DDT

beta-BHC

Dieldrin

50-29-3

319-85-7

60-57-1 X X

X

X

gamma-BHC (Lindane) 58-89-9 X

Heptachlor 76-44-8 X

Herbicide

Pentachlorophenol 87-86-5 X

PCBs

Total PCBs 1336-36-3 X X X X X X \y

Dloxln

2 3 7 8-TCDD-TEQ | 1746-01-6 X X X X

Metals
Antimony 7440-36-0 X

Arsenic

Cadmium

Chromium

Manganese

7440-38-2 X X X

7440-43-9 X

7440-47-3 X

7439-96-5 X

Mercury 7439-97-6 X

Total 3 3 3 4 3 1 0 0 13
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TABLE 3-1 ENSR INTERNATIONAL

SUMMARY OF COPCS IN SURFACE SOIL Page 2 of 2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

Constituent CAS Site O Site O North Site P Site Q North Site Q Central Site Q South Site R Site S

Notes

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern.

PCB - Polychlorinated Biphenyl.

SVOC - Semivolatile organic compound

TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration.
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 3

Construction Worker Pathway

Constituent

VOCs

1 1 2-Tnchloroethane

1 2 Dichloroe hdne

1 2 Dichloroethene (total)

4 Methyl 2-penljnone (MIBK)

Benzene

Chlorobenzene

Chloroform

Dichloromethane

Ethylbenzene

Tetrachloroethene

Toluene

Tncnlcroalhylane

Xylenes Total

SVOCs

1 2 Jichlorobanzene

1 3 Diohlorobenzene

1 4-Dichlorobenzene

2 4 6'Tnchlorophenol

2 4-Dichlorophsnol

2-Chlorophenol

2-Methylnaphthalene

2-Nitroanilme

4-Nitroanilme

Benzo(a)anthracene

Benzo alpyrene

Benzo b luorjnthene

bis(2-Ch oroethyl)ether

bisU-Ethylhexyl phthalate

Dibpnzofa h)anthracane

Hexachlorobenzene

CAS Site O Sit* 0 North Site P Site Q North

79-00-5

107-06-2

540-59-0

108-10-1

71-43-2 X

108-90-7 X

67-66-3

75-09-2

100-41-4 X

127-18-4

108-88-3 X

79-01-6

1330-20-7 X

95-50-1

541-73-1

106-46-7 X

88-06-2 X

120-83-2

95-57-8

91-57-6

88-74-4 X

100-01-6

56-55-3 X

50-32-8 X

205-99-2 X

111-44-4

117-81-7

53-70-3 X

118-74-1

X

X X X

X

X

X X X

X X X

X X

X X X

X

X

X X

X X

X

X

X X

X

X X

X X X

X X

X

X X

X

Slta Q Central Site Q South Site R

X

X

X

X X

X

X

X X

X

X X

X X

X X

X

X

X

X

X

X

X X

X X

X X

Volatilization Pathway (a)

Sites SlteO Site 0 North Site P Site Q North Site Q Central Site Q South Site R Site S

X

X

X X X X X

X X X

X X

X X X X X

X X X X

X X

X X X

X X X X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X X

X X

X

X

X X X

X X

X X X

X X X

X X X

I

I
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 3

Constituent

Naphthalene

Nitrobenzene

Pesticide

4 4 -ODE

4 4 -DDT

Aldrn

alpha BHC

beta BHO

delta-BHC

Die dm

gan nid-BHC iLi idane)

Heptachlor

Heptachlor Epoxide

Herbicide

MCPA

MCPP

Pentachlorophenol

PCBs

Total PCBs

Dioxin

2 3 78-TCDD-TEQ

Metals

Ant men,

Arsenio

Barium

Cadmium

Chromium

Copper

Lead

Manganese

Mercury

Construction Worker Pathway Volatilization Pathway (a)

CAS Site O Site O North Site f Sit* Q North Site Q Central Site Q South Site R Site S Sit* O Site 0 North Site P Sit* Q North Sit* Q Central Sit* Q South Sit* R Sit* S

91-20-3 X X X

98-95-3 X X

72-55-9 X

50-29-3 X X

309-00-2 X X X X X

319-84-6 X

319-85 7 X X X

319-86 8 X

60-57-1 X X X X X X X X

58-89-9 X X

76-44-8 X X X X

1024-57-3 X X X

94-74-6 X

93-65-2 X

87-86-5 X X X X

1336-36-3 X X X X X X X X

1746-01-6 X X X X X X X X

7440-36-0 X X

7440-38-2 X X X X X X

7440-39-3 X

7440-43-9 X X X

7440-47-3 X X

7440-50-8 X

7439-92-1 X X X

7439-96-5 X X

7439-97-6 X X X
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TABLE 3-2 ENSR INTERNATIONAL

SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE) Page 3 of 3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

Constituent

Nickel

Total

Construction Worker Pathway Volatilization Pathway (a)

CAS Sit* O Sit* O North Sit* P Sit* Q North Sit* Q Central Sit* Q South Sit* R Sit* S Sit* 0 Sit* O North Sit* P Sit* Q North Sit* Q Central Sit* Q South

7440-02-0 X

20 34 13 22 11 21 27 31 5 6 5 « 0 S

Sit* R Sit* S

11 9

Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

MCPA - 2-Methyl-4-chlorophenoxyacetic acid

MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid

PCB - Polychlonnated Biphenyl

SVOC - Semivolatile organic compound

TCDD-TEQ - 2.3,7 8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration

VOC - Volatile Organic Compound

(a) - Only VOCs are identified as COPCs for the volatilization pathway
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS
i

Shallow Groundwater/Leachate Location (a)

ENSR INTERNATIONAL

Page 1 of 2

Constituent CAS L-O-1 O-AA-O-1-16 O-AA-O-2-13 L-Q-1 L-R-1

VOCs

1 2-Dicnloroethane 107-06-2 j X

1,2-Dichloroethene (total) 540-59-0

2-Butanone (MEK) 78-93-3

4-Methyl-2-pentanone (MIBK) ' 108-10-1 X
I

Acetone 67-64-1

Benzene

Chlofobenzene

Chloroform

Dichloromethane

Tetrachloroetnene

71-43-2 X

108 90-7 ' X

67-66-3 '

75-O9-2

127-18-4

Toluene 108-88-3

TncNoroethylene 79-01-6

X

X

x

X

X

X

X

X

X X

X

X X

X X

X

X X

SVOCs

2,4.6-Tnchlorophenol 88-06-2

2,4-Dichlorophenol 120-83-2

X X

X X

2,4-Dimethylpheno< 105-67-9

2-Chtorophenol 95-57-8 X

2-Nitroanlline 88-74-4 X

3-MethylphenoM-Methyl phenol

4-Chloroaniline

4-Nrtroaniline

Benzo(a)pyrene

Benzo(b)flLioranthene

Benzo(g,h,i)perylene

106-44-5 X

106-47-8 ' X

100-01-6 | X

50-32-8

205-99-2

191-24-2

Benzo(k)fluoranthene 207-08-9

Dibenzo(a,h)anthracene 53-70-3

lndeno(1.2,3-cd)pyrBne 193-39-5

Naphthalene 91-20-3

Nitrobenzene 98-95-3

X

X X

X

x t x

X X

X X

X
X

X

X

X

X

X

Phenol j 108-95-2 X

Pesticide

4 4' DDT

bela-BHC

Ofeldrm

Endnn Ketone

50-29-3

319-85-7 X

60-57-1

53494-70-5

ganma-BHC (Lmdane) 58-89-9

Heptachlor ' 76-44-8

i x

X

X

X X

X

X X

X

X

i X

X

Herbicide

2 4 5-T 93-76-5

2 4-D 94-75 7

X j

X

Penlachlofophenol 87-86-5 X

' X

X

X

PCBs

Total PCBs 1336-36-3 X X X
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 2

Shallow Groundwater/Leachate Location (a)

Constituent

Dloxln

2,3.7,8-TCDD-TEQ

CAS L-O-1 O-AA-O-1-16 O-AA-O-2-13

1746-01-6 X

Metals

Antimony

Arsenic

Beryllium

Chromum

Cobalt

Lead

7440-36-0

7440-38-2

7440-41-7

7440-47-3

7440-48-4

7439-92-1

i I
X

Manganese 7439-96-5 X

Mercury | 7439-97-6

X

X

Nickel ! 744.0-02-0

Thallium 7440-28-0 X
I .

Vanadium 7440-62-2

Zinc 7440-66-6

Total: 21 B 0
l

L-Q-1 L-R-1

X

X

X

X

X

X

X

X

X

X

X

X

X X

28 34

Notes:

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern.

PCB - Polychtorinated Biphenyl.

SVOC - Semivolatile organic compound.

TCDD-TEQ - 2,3,7,8-TetracNorodibenzo-p-dioxin Toxic Equivalence Concentration.

VOC - Volatile Organic Compound.
(a) - Shallow groundwater and leacahte evaluated for potential direct contact by construction worker.
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TABLE 3-4

SUMMARY OF VOLATILE COPCS IN MID AND SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Mid/Shallow Groundwater/Leachate Location (a)

Constituent CAS L-0-1 O.AA-0.1-16 O-AA-O-2-13 0 - AA-O-3-21 P-AA-P-1-24 P - AA-P-2-24 P - AA-P-3-32 L-Q-1 Q • AA-Q-6-24 Q • AA-Q-7-24 Q - AA-Q-8-24 L-R-1 R • AA-R-1-28 S - AA-S-1-24 S • AA-S-2-28 S • AA-S-3-24

VOCs

1 2 Dic-h oroe hane

1 2 Dichloroethtme (total)

2 Butaione(MEK)

4 Methyl 2 pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chloromethane

Dichloromethana

Tetrachloroethene

Toluene

Tnchloroethylene

Total

No es

107 06 2

540-59-0

78-93 3

108-10-1 X

67 64-1

71-43-2 X

108-90-7 X

67-66-3

74-87-3

75-09-2

127-18-4

108-88-3

79-01-6

3 0 0 0

X

X

X

X X

X

X

X

X

0 0 0 8 1

X

X

X

X

[ X X

X X

X

X

X

X

X

X

0 0 11 3 0 0 0

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

VOC Volatile Organic Compound

(a) AA - Designates alluvial aquifer sample

L - Designates leachate sample

Only VOCs are candidates for COPC selection as volatilization to indoor/outdoor air is the potential exposure pathway evalauted for this medium COPCs for direct contact with shallow groundwater/leachate are identified in Table 3-3
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TABLE 3-5

SUMMARY OF COPCS IN SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

Metals

Arsenic

Total:

CAS ' Pond (Site Q)

7440-38-2

0

River

x '

4

Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern
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TABLE 3-6

SUMMARY OF COPCS IN SURFACE WATER

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent QA§

SVOCs

2,4-Dichlorophenol 120-83-2
t

4-Chloroanihne 106-47-8

Herbicide

MCPA 94-74-6

MCPP 93-65-2

Metals

Lead 7439-92-1

Manganese 7439-96-5

Total:

Pond (Site Q)

X

X

2

River

X

X

X

X

4

Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

MCPA - 2-Methyl-4-chlorophenoxyacetic acid

MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid

SVOC - Semivolatile organic compound
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TABLE 3-7
SUMMARY OF COPCS IN FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Mississippi River Pond (Site Q)

Constituent

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Dibenzo(a hjanthracene

Pesticide
4,4'-DDE
4 4'-DDT
alpha-Chlordane
beta-BHC
Dieldrin
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

DDA- PDA- Buffalo
CAS 1 Buffalo Fillet Fillet

UDA- Black Bullhead
Buffalo Fillet Fillet ; Carp Fillet

56-55-3
50-32-8
117-81-7
53-70-3

X

X

X

X

72-55-9 i X
50-29-3
5103-71-9
319-85-7
60-57-1

i
X

X

X

X

X

X

X X

1336-36-3 X X

1746-01-6 X X X X X

7440-38-2
7439-97-6

Total- 1 1 3

X

X

7

X

X

12

Notes

CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
DDA - Downstream Discharge Area
PCB - Polychlormated Biphenyl
PDA - Plume Discharge Area
SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration
UDA - Upstream Discharge Area
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Figure 3-2 Mississippi River Fish Sampling Locations
Human Health Risk Assessment, Sauget Area 2 Rl/FS

Sauget, Illinois
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0 (North)
VOCs
Benzene
Chlorobenzene
Dichloromethone
Ethylbenzene
Tetrachloroethene
Xylenes, Total
SVOCs
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2.4,6-Trichlorophenol
2-Methylnaphthalene
2-Nitroaniline
4-Nitroaniline
Benzo(a)anthracene
BenzoCa)pyrene
Benzo(b)fluoranthene
bls(2-Chloroethyl)ether
Dibenzo(a,h)anthracene
Hexachlorobenzene _
Naphthalene _ ---
Nitrobenzene"

Pesticide
4,4'-DDE
4.4'-DDT
Aldrin
alpha-BHC
beta-BHC
Dieldrin
Heptachlor
Heptachlor Epoxide
PCBs
Total PCBs
Dioxin
2.3,7.8-TCDD-TEQ
Metals
Arsenic
Cadmium
Mercury

Site 0
VOCs
Benzene
Chlorobenzene
Ethylbenzene
Toluene
Xylenes, Total
SVOCs
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene-'"'
Dibenzo(a.h)gjvthf6cene

Pesticide
Aldrin
delta-BHC
Dieldrin
gamma—BHC (Lindane)
Heptachlor
Heptachlor Epoxide
PCBs
Total PCBs
Dioxin P1EZ-9

Site S
VOCs
-4~MettTyT^2-pentanone (MIBK)
Benzene
Chlorobenzene
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trlchloroethylene
Xylenes, Total
SVOCs
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2-Nitroaniline
4-Nitroaniline
Benzofa^anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Ethylhexyl)phthalate
D!benzo(a,h)anthracene
Naphthalene

Pesticide
4,4-DDT
Aldrin
beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicide
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ
Metals
Chromium
Lead

P1EZ-9,,

pin-8

*\

-SITE 0
PONDS

ylbenzene
Tetrachloroethene
Trichloroethylene
Xylenes, Total
SVOCs
1,4-Dichlorobenzene
Benzo(a)pyrene
Pesticide
Dieldrin

Herbicide
MCPA
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ
Metals
Arsenic
Cadmium

I NVEK

LEGEND

Off— site Soil and Upgradient/Groundwater Sampling Locations
Site-Related Groundwater Sampling Locations
Bedrock Monitoring Well
Piezometer Cluster
Air Sampling Location

Boundary Trench Location
Anomaly Trench Location
Waste Characterization Boring Location
Leachate Monitoring Well Location
River/Pond Sediment/Surface Water Sample Location
Stormwater Sample Locations

COPC Constituent of Potential Concern

r~l

Site R
VOCs
1 ,1 ,2-Trichloroethane
1.2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform ^______

Tetrachloroethene
Toluene
Trichloroethylene
Xylenes, Total
SVOCs
1 ,4-Dichlorobenzene
2,4,6— Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
4-Nitroaniline
Naphthalene
Nitrobenzene

Pesticide
beta-BHC
Dieldrin
Heptachlor
Herbicide
MCPP
-PCST
Total PCBs
Dioxin
2.3.7.8- TCDD-TEQ
Metals
Arsenic
Mercury

1

VC
1.:
Be
Et
Te
Tr
x>
SV
2.
2,

SVOCs
Benzo(a)anthracene
Benzoia)pyrene
Benzo(b)fluoranthene
Pesticide
Aldrin
Uiltartn—
Herbicide
Pentachlorophenol

PCBs
Total PCBs
Dioxin
2.3,7,8-TCDD-TEQ
Metals
Arsenic
Copper

mese

Q (North)

1,2-Dichloroethane
Benzene
Ethylbenzene
Tetrachl oroeth en e
Trichloroethylene
Xylenes, Total
SVOCs
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Nitroaniline
Benzo^a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a,h)onthrocene

Pesticide
Dieldrin
Herbicide
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2.3.7.8-TCDD-TEQ
Metals
Antimony
Arsenic
Barium
Cadmium
Lead

VOCs
Benzene

Q

Ethylbenzene
Toluene
Trichloroethylene
Xylenes,
SVOCs
Benzo a
Benzo a
Benzo b

Total

anthracene
pyrene

(South)
Herbicide
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2.3.7,8- TCDD-TEQ
Metals
Antimony
Arsenic

fluoranthene Chromium
Pesticide
Aldrin
Dieldrin
Heptachlor Epoxide

Lead
Manganese
Mercury
Nickel

Base map from URS entitled "SAUGET AREA 2, Rl/FS,
SAUGET ILLINOIS", dated 3/27/03. drawn by "djd" and
designed by "sjs".
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L-0-1 - Leachate
VOCs
4-Methyl-2-pentonone (MIBK)
Benzene
Chlorobenzene
SVOCs
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2—Chlorophenol
2-Nitrooniline
3-Methylphenol/4-Methylphenol
4-Chloroaniline
4-Nitroanillne
Naphthalene
Nitrobenzene
Phenol

Pesticide
beta-BHC
Herbicide
2,4.5-T
2.4-D
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2.3.7.8-TCDD-TEQ
Metals
Manganese
Thallium

AA-O-1 - Shallow Groundwater
SVOCs
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(o,h)anthracene
lndeno(1,2,3-cd)pyrene
Metals
Arsenic
Lead ,---"'

AA-S-1
AA-S-2
AA-S-3

Mid-Groundwater
No COPCs Identified

L-R-1 -
VOCs
jjisD
1,2-Dichloroethene (total)
2-Butanone (MEK)
Acetone
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene
SVOCs
2-Chlorophenol
3-Methylphenol/4-Methylphenol
4-Chloroaniline
4-Nltroanlllne
Benzo(g,h,i)perylene
Phenol

Leach ate.
Pesticide
4,4'-DDT
beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicide
2.4-D
PCBs
Total PCBs
Dioxin
2.3.7.8-TCDD-TEQ
Metals
Beryllium
Chromium
Cobalt
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

\

pia-8
AA-O-2 - Shallow-Groundwater

AA-P-1 - Mid-Groundwater
jvjo COPCs Identified

Mid-Groundwater
No COPCs Identified

Mid-GroundwaterL-Q-1 - Leachate
VOCs
Benzene
Chlorobenzene
Chloromethane

Mid-Groundwoter VOCs
1,2-Dichloroethane
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Dichloromethane
Tetrachloroethene
Trichloroethylene
SVOCs

Pesticide
beta-BHC
Endrin Ketone
Herbicide
2,4-D
Pentachlorophenol
PCBs
Total PCBs

COPCs Identified

AA-0-3 - Mid-Groundwoter AA-Q-6 - Mid-Groundwater
VOCs
Benzene

No COPCs Identified

AA-Q-7 - Mid-GroundwaterAntimony
Manganese
Nickel
Zinc

orophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Chloroaniline
4— Nitroaniline
Naphthalene
Nitrobenzene
Phenol

No COPCs Identified

AA-Q-8 - Mid-Groundwater

No COPCs Identified

LEGEND
Off-site Soil and Upgradient/Groundwater Sampling Locations
Site-Related Groundwater Sampling Locations
Bedrock Monitoring Well
Piezometer Cluster
Air Sampling Location
Boundary Trench Location
Anomaly Trench Location
Waste Characterization Boring Location
Leachate Monitoring Well Location
River/Pond Sediment/Surface Water Sample Location
Stormwater Sample Locations

COPC Constituent of Potential Concern

EH
0

Shallow Groundwater - Less than or equal to 15 feet to water-construction worker
contact and volatilization pathways

Mid Groundwater - Less than or equal to 30 feet to water-volatilization pathway only
Leachate - Construction worker contact and volatilization pathways

Base map from URS entitled "SAUGET AREA 2. Rl/FS,
SAUGET ILLINOIS", dated 3/27/03. drawn by "djd" and
designed by "sjs".
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Site Q Pond - Sediment

Site Q Pond - Surface Water

River - Surface Water
SVOCs
2,4-Dichlorophenol
4-Chloroaniline

River - Surface Water
Herbicide
MCPA
MCPP

LEGEND
• Off-site Soil and Upgradient/Groundwater Sampling Locations
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> Air Sampling Location

Boundary Trench Location
CD Anomaly Trench Location
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COPC Constituent of Potential Concern
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Sauget Area 2
HHRA-Rl/FS

4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Numerical toxicity values are generally obtained from USEPA databases/sources. The dose-response
relationship is often determined from laboratory studies conducted under controlled conditions with
laboratory animals. These laboratory studies are controlled to minimize responses due to confounding
variables, and are conducted at relatively high dose levels to ensure that responses can be observed
using as few animals as possible in the experiments. Mathematical models or uncertainty factors are
used to extrapolate the relatively high doses administered to animals to predict potential human
responses at dose levels far below those tested in animals. Humans are typically exposed to
constituents in the environment at levels much lower than those tested in animals. These low doses
may be detoxified or rendered inactive by the myriad of protective mechanisms that are present in
humans (Ames et al., 1987) and that may not function at the high dose levels used in animal
experiments. Therefore, the results of these animal studies may only be of limited use in accurately
predicting a dose-response relationship in humans. However, to be protective of human health,
USEPA incorporates many conservative assumptions and safety factors when deriving numerical
toxicity criteria from laboratory studies, as discussed below.

This section contains six subsections. Section 4.1 describes the sources of toxicity values. Section
4.2 describes USEPA's approach for developing noncarcinogenic toxicity values. Section 4.3
describes the toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.
Section 4.4 discusses PCB dose-response issues, and Section 4.5 discusses dioxin and furan dose-
response issues. Section 4.6 introduces absorption adjustment factors (AAFs) used to account for
differences in absorption in the environmental medium and in the dose-response study.

4.1 Sources of Toxicity Values

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2003b), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio. _
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Sauget Area 2
HHRA- Rl/FS

The primary USEPA source of toxicity values is IRIS, an on-line computer database of toxicological
information (USEPA, 2003b). The IRIS toxicity value development process consists of a search of the
current literature, development of health assessments and draft IRIS summaries, peer review within
USEPA, peer review outside of USEPA, USEPA consensus review and management approval,
preparation of final IRIS summaries and supporting documents, and entry of summaries and
supporting documents into the IRIS database (USEPA, 2003b).

Another source of toxicity values is the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 19976). HEAST was published annually by the USEPA and provides a compilation of toxicity
values available at the time of publishing. Because HEAST is no longer updated regularly, the toxicity
values provided may not represent the most current values available. In addition, the toxicity values
provided by HEAST are considered to be provisional, i.e., the value has had some form of agency
review, but does not appear on IRIS. The HEAST values may or may not have been generated
following the IRIS process, but the values generally use all available information, use current
methodology, and a consensus was reached by Agency scientists on the value. HEAST is, therefore,
considered to be an unverified source of dose-response values and should be used only if no toxicity
value is available on IRIS.

When a toxicity value is not available from IRIS or HEAST, the USEPA NCEA in Cincinnati may be
consulted for provisional toxicity values. These toxicity values may or may not meet the HEAST
criteria. The NCEA generally provides a toxicological summary for the value. The USEPA Region 3
RBC Table (USEPA, 2003a) and the USEPA Region 9 PR6 Table (USEPA, 2002b) also use toxicity
information from NCEA where available, and can serve as a source of these values.

Therefore, the hierarchy of toxicity value sources correlates jn general with the level of confidence in
the values, with the values directly provided by NCEA having the lowest level of scientific review and
approval and, thus, the least level of confidence. NCEA provided toxicity values for several COPCs,
as indicated in dose response tables (Table 4-1 to Table 4-4).

4.2 Noncarcinogenfc Toxicity Assessment

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which
no adverse effect occurs or, conversely, above which an adverse effect may be seen. This dose is
called the threshold dose. A conservative estimate of the true threshold dose is called a No Observed
Adverse Effect Level (NOAEL). The lowest dose at which an adverse effect has been observed is
called a Lowest Observed Adverse Effect Level (LOAEL). By applying uncertainty factors to the
NOAEL or the LOAEL, Reference Doses (RfDs) for chronic exposure to constituents with
noncarcinogenic effects have been developed by USEPA (1997b, 2003b).

4-2
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In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to
the toxic effects of a constituent as the most sensitive species used in the laboratory studies.
Moreover, the RfD is developed based on the most sensitive or critical adverse health effect observed
in the study population, with the assumption that if the most critical effect is prevented, then all other
potential toxic effects are prevented. Uncertainty factors are applied to the NOAEL (or LOAEL, when a
NOAEL is unavailable) for this critical effect to account for uncertainties associated with the dose-
response relationship. These include using an animal study to derive a human toxicity value,
extrapolating from a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a chronic
lifetime exposure, and evaluating sensitive subpopulations. Generally, a 10-fold factor is used to
account for each of these uncertainties; thus, the total uncertainty factor can range from 10 to 10,000.
In addition, an uncertainty factor or a modifying factor of up to 10 can be used to account for
inadequacies in the database or other uncertainties. The resulting RfDs are very conservative, i.e.,
health protective, because of the use of the large uncertainty factors. For constituents with
noncarcinogenic effects, an RfD provides reasonable certainty that no noncarcinogenic health effects
are expected to occur even if daily exposures were to occur at the RfD level for a lifetime. RfDs and
exposure closes are expressed in units of milligrams of a constituent per kilogram of body weight per
day (mg/kg-day). The lower the RfD value, the lower is the assumed threshold for effects, and the
greater the assumed toxicity.

Table 4-1 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
oral route of exposure. For each COPC, the chemical abstracts service number (CAS number), the
dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents with toxicity values
published on IRIS and for constituents with toxicity values provided by NCEA, and is based on the
confidence in the study and the extent of toxicity information available for that constituent.

Table 4-2 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
inhalation route of exposure. For each COPC, the CAS number and the toxicity value are presented.
Inhalation RfD (in units of mg/kg-day) values are calculated from Reference Concentrations (RfC) (in
units of mg/m3) assuming a 70 kg adult breathes 20 m3 of air per day. Both values are presented
where available. In addition, the reference for the toxicity value, the USEPA confidence level in the
value, the uncertainty factor, the modifying factor, the study animal, study method, target organ and
critical effect upon which the toxicity value is based are also presented for each constituent Due to the
great uncertainties involved, USEPA generally does not support use of oral toxicity values to evaluate
inhalation exposures (USEPA, 1994).
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4.3 Carcinogenic Toxicity Assessment

In assessing the carcinogenic potential of a constituent, the Human Health Assessment Group of
USEPA has classified constituents into one of the following groups (USEPA, 1986,1997b), according
to the weight of evidence from epidemiologic and animal studies:

Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans)

Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity
in humans; B2 - sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of
carcinogenicity in adequate studies)

The underiying assumption of regulatory risk characterization for constituents with known or assumed
potential carcinogenic effects is that no threshold dose exists. Thus, the characterization assumes that
there is some finite level of risk associated with each non-zero dose. The USEPA has developed
computerized models that extrapolate dose-response relations observed at the relatively high closes
used in animal studies to the low dose levels encountered by humans in environmental situations. The
mathematical models developed by USEPA assume no threshold, and use both animal and human
data (where available) to develop a potency estimate for a given constituent The potency estimate,
called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)'1; the higher the CSF, the
greater the carcinogenic potential.

While USEPA has published drafts of revised Guidelines for Carcinogen Risk Assessment (USEPA,
1996c, 1999, 2003d), these have not yet been finalized. The major changes in the guidelines from
those published in 1986 (USEPA, 1986) include:

• Replacing the alphanumeric classification system with a weight-of-evidence narrative and
providing three descriptors (known/likely, cannot be determined, and not likely);

• Emphasizing the agenf s mode of action;
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• Use of biologically-based extrapolation models is the preferred approach where tumor
response is modeled within the range of observation and an initial identification of a point of
departure for low-dose extrapolation is identified (generally the dose corresponding to the
lower 95% limit on a dose associated with a 10% response - the LED10); and

• Providing three default low-dose extrapolation approaches: the original linear approach, a
nonlinear approach (using a margin of exposure - MOE), or both.

While these represent important advances in carcinogen risk assessment, the approach has not
generally been implemented for constituents with toxicity values on IRIS. Therefore, the alphanumeric
system is still presented on IRIS and is included here.

Table 4-3 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the CSF is based are presented.

Table 4-4 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m3)'1) and the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m3 of air per day.

4.4 PCB Dose-Response •

The biphenyl structure of PCBs consists of two aromatic 6-member rings connected by a single bond.
There are five locations on each ring that can be chlorinated, and there are 209 individual PCB
congeners, each identified by a unique congener number. Structurally, PCB congeners can be
classified into groups based on the number of chlorines per molecule (e.g., monochloro-, dichloro-,
trichloro-, up to decachloro-biphenyl). These groups are referred to as homotogs.

Aroctor mixtures are the commercial mixtures of PCBs that were used in industry. The Arodors are
identified numerically (e.g., Arodor 1260, Arodor 1016). The higher the Aroctor number, the more
enriched is the mixture in congeners containing higher numbers of chlorines. Each Arodor mixture
exhibits a characteristic, however overlapping, range of congeners, and Aroclors are identified and
quantitated in samples by comparing the sample results to Arodor standards.
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Total PCBs in a sample can be calculated by summing the Arodor concentrations. Alternatively, PCBs
can be quantitated by homotog and the homotog concentrations summed to give a total PCB
concentration. This latter method was used in the Sauget Area 2 risk assessment.

Risks from potential exposures to PCBs have been calculated using the most current guidance
available from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2003b).
Total PCB concentrations were calculated for each sample by summing the separate homdog
concentrations. The total PCB concentrations were used to calculate the PCB exposure dose to be
combined with the verified cancer slope factors listed in IRIS (USEPA, 2003b). Guidance provided in
IRIS specifies three tiers of human slope factors for environmental PCBs: high risk and persistence,
low risk and persistence, and lowest risk and persistence. The choice of slope factors for use depends
on the medium of exposure and PCB chlorine content, as outlined in IRIS (USEPA, 2003b). These
values are presented in Table 4-5. Based on a review of the media evaluated in the risk assessment
and the CSF selection criteria, the CSF value of 2 (mg/kg-day)'1 was used in the Sauget Area 2 risk
assessment, which is the slope factor for high risk and persistence PCBs.

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD
for a PCB mixture, the oral reference dose for Arodor 1254 of 2E-05 mg/kg-day.

4.5 Dioxin and Furan Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media were assessed in accordance with the approach developed by USEPA (1989b).
Risks were calculated for 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-TCDD) and the dioxin and furan
congeners using the cancer slope factor for 2,3,7,8-TCDD listed in HEAST and using the toxic
equivalency factors (TEFs) provided by World Health Organization (WHO) (Van den Berg et al., 1998).
The TEFs are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-TCDD.
The TEFs are listed in Table 4-6. For each sample, the reported sample concentration (or half the
detection limit, as appropriate, for non-detected congeners) for each dioxin and furan congener having
a TEF listed by WHO was multiplied by its TEF, resulting in a dioxin toxic equivalent concentration
(Dioxin TEQ). The Dioxin TEQ values for each of the congeners were then added together for each
sample and treated as one sample concentration in the risk assessment. The cancer slope factor for
2,3,7,8-TCDD was used to calculate potential carcinogenic risks resulting from potential exposure to
Dioxin TEQs.

4.6 Absorption Adjustment Factors

Differences exist in absorption between humans in an environmental situation and the animals
generally used in the studies to develop the dose-response values. Absorption Adjustment Factors
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(AAFs) are used in a risk assessment to account for these differences. AAFs are discussed in greater
detail in Section 5.5.1 and Appendix H.
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f.71141

100H3
IOM-0*

NA
NA

NCSA (1VUOI)

11741-7

O.7M

110-74.1

."**

NA

!£

too
900

M

MUU7ION
MHNA110N
OOKUTIOH

•AT
MTIHMOIT

TIOttOCCIJPi
TIOKaceUP,
OOWLAT1ON

OOUiATMMOfTtm

MT
•AT

NA

NA

NA

NA

NA
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TAILS 4-2
DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARCINOOJOJHIC EFFECTS THROUON THE INHALATION ROUTE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 RVPS
SAUOIT. ILLINOIS

NA

m
NA

.17I.TCOO-TK)

7U441-7

7440474

1,40144
9.71C40

>4MM
7430404
U1M74

NA
HCUT(1MT)
wo (worn

•AT
HUMAN

•AT
HUHN4

OIHAVAIiaH-OfnM,
MWLATIOH4CCUP,

MHALATOroCOF,

nUMOMWI (UHM.1MUI.P

Auouotll.1009
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TABLE 4-3
DOSE-RESf
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RVFS
SAUGET, UJNOB

ConoMiont

VOCo

1.1.2-TlteMoroWhow

U-OduorooHono

1.2-OKMoroohono (Mol)

24Momn>(MEK)

AcoBM

Boram
CMonbomno
CMonkm
CMoioniotiono

Eolykoraono

Tohm
rimaruo«i)loiio
XykMO.Tolol
SVOCo

U-OkNomboraorMi
1.3-OkNDrobonnno

14-OHIIOIHjtOrltOMO

2AS-TrkMimphonol
2,4-Dfchkxophonof

t4-0h»«»ylp»onol

t-CMmphoM

i H>e«iKj»

4-CHoroordkw

44ttvon(Jno

•omn(ofi)riiNi

BontttAQporrUno

Hop̂ MonwhrOokor

btof? td»t<o.(l>prllholo«i

HoiiliSioliin

MSKKonmio

Phonol
PovMcUoo
4.4--ODE
4.4'-OOT

Akkta
obtaXHC

boa pi ic
into 01 1C

DloldjH

EndrinKoOMo

gomno-SHC(U>dono)
lloplochlor

HoptocNoropcriao

rtafMCMBM

2.4.6-T
2.443

MCPA

MCPP

Poraochtorephonol

CAS

ItiMitnr

7(404

10748-2
54040-0

7WS-3

10HO-1

6T44-1
7143-2

10S40-T

ST4«J-3

T447-3
TS-OiV2

10041-4

127-tS-4

1 0040-3

T9-O14)

1930-20-7

(640-1

S4t-73-1
100-48-7

•S4S-2
1JO43-I

10M7-0

(S47-S

9147*6

SS-74-4

106-47-e

100-01 -»
8iV66-3

90-324

20840-2

W1-24-2

20740>0

11144-4

11T4J1-7
53-70-3

114-74-1
IM-Sft-B

OT-JO-3

(e-w-3
10049-2

72-SM

60-20-9

30040-2
31(444

319-05-7

31(4B4

(0471

53494-70-S

»404)

7B444

102447-3

(3-76-5

(4-76-7

(4-744

(346-2

S74S-S

ETA
Corcmnt.il

CHBCB)

c
82

O

D

D

A

D

B2

C

B2

D

NA

o
NA

NA

D

O

C

B2

NA

NA

NA

NA

HA

Q

NA

NA

B2

82

BZ

D

BIZ

B2

B2

B2

B2

B2

c
o
0

62

82

82

82

B2

c
o
B2

NA

B2-C

82

82

NA

MA

NA

NA

82

Oral
CSF

f tlli Am I"1

6.70E-02

(10E-02

HA (0)

MA

NA

1JOE-02 (b)

NA

HA (c)

1JOE-02

7 80E-03

NA

&40E-01

NA

400E-01

HA

NA

NA

240E42

110E-02

NA

NA

NA

NA

NA

NA

NA

210E-02

7JQC>Ot ffl

7JOC*00
7 W-CJM M1 .̂ oTC-Vl 1H

NA

T W JB i*a\r^wc-uz mj

110E+QO

1>40E-02
7 MF̂ nBQ A|l

1JOE*00
T 30E-41 ffl

NA

NA

NA

3406-01

J.40E-01

1TOE-KTI
«30E»00

3.60E-01 (II

uoE«n
NA

1JOE*01

NA

LMfOO

460OOO

(10E*00

NA

NA

HA

NA

120EJJ1

Oral CSF
PMoroneo

ms(saoo3)
1RIS(S/2003)

IRIS (50009)

IRB(SO003)

IRIS (5Q003)

*OS(SI2003)

•05(60009)

105(60003)

IRIS (612009)

HEAST (1(07)

IRIS (SI2009)

MS (5/2003)

RIS(6I2009)

(d)
NA

•05(6)2003)

•05(60003)

HEAST (10(7)

IRIS(6(2003)

NA

NA

NA

NA

NA

IRIS (9/2003)

NA

NCEA (11/102

m8(W003)

IRIS (9/2003)

«tt<5V2009)

MS (542003)

•OS(6Q003)

MS (60003)

IRIS (SQOQ3)
•fUSfSOOttSimio (arflrvaf

HUB (SO003)

•OS(6Q003)

MS(6J2003)

IR«(6Q003)

•05(60003)

•08(60003)

MS (60009)

IRIS(6a003)

MIS (5/2003)

me (MOOS)
•05(60003)

MS(6O003)

NA

HEAST (10(7)

MS (60003)

•05(672003)

HA

NA

NA

NA

•05(60003)

Oral CSF
SMy

^Mnisi'l

MOUSE
RAT

NA

NA

NA

HUMAN

NA

NA

MOUSE

MOUSE
NA

MOUSE

NA

HUMAN

NA

NA

NA

MOUSE
RAT

HA

NA

NA

NA

NA

NA

NA

MOUSE

MOUSEVRAT

MOUSErHAT

MOUSE/RAT

NA

MOUSE/RAT

MOUSE

MOUSE
MDUSEJRAT

RAT

MOUSE/RAT

NA

NA

NA

MOUSE/HAMSTER

MOUSE/RAT

MOUSE

MOUSE

MOUSE

MOUSE

NA

MOUSE

NA

MOUSE

MOUSE

MOUSE

NA

NA

NA

NA

MOUSE

OMCSF
Study

MsMttod

ORAL.-GAVAGE
ORAL SAVAGE

NA

NA

NA

•(HALATION OCCUPATIONAL

NA

HA

INHALATION MTERMiTTENT

ORAL ̂ RMKMQ WATER
NA

ORAL^MVAGE

NA

ORAUMMONO WATER
HA

HA

NA

ORAL.-GAVAGE

ORAL Birr
NA

NA

NA

NA

HA

NA

NA

ORAL.-OAVAOE

ORALDCT

ORALJXET

ORAUDIET

NA

ORALiDSET
ORAL-GAVAQBUET

ORALOET

ORAL1DCT

ORALdET

ORALAEiT

NA

HA

NA

ORAUNET

ORAUNET
ORALfXET

ORALOOET

OOtALfilET

ORALDCT

NA

ORAUXET

NA

ORAUMET

ORAUXET

ORAUMET

NA

NA

NA

NA

ORAUMTT
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TABLE 4-3
DOSE-RESPONSE WFORMATION FOR CONSTITUENTS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE ORAL ROUTE OF EXPOSURE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 RVFS

PCBs
ToMPCBm
Dfcndn
2.3,7,0-TCOD-TEO
HoooJo

Amonfc
Bortam
Boryttai
CodMum
annHim
Cobo*
Coppor
Loori
Uonponooo
Morevy
NfcM
Thoflum
Vonodum
One

Main-

CSF - CMOOT Stopo Fdcoor.

CAS
H. . *

1396-36.3

1746-014

7440-360
744O-36-2
7440-39-3
744041-7
7440434)
744O47-3
7440484
7440-60-0
743940-1
743946-6
7499-074
7440424)
7440-20-0

744042-2
7440484

(o)do-1j-OkMorao4honohoooco
M MS pnMdoo • rongo ol CSF to

EPA
Cordnogwi

^- —

82

82

NA
A
D
at
81
o
81
D
82
D
D

HA
D

NA
D

obtoo.|WbMio<
Inocanpuoordi

Oral
CSF

loooAn dnvT"

2JOOE«00 Q)

1506-05

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA (k)
NA
NA
NA

Oral CSF
Roooranco

• ool Ytrtfftdl

»IS(6O003)

HEAST (19(7)

HA
RB (5/3003)
MS (60003)
MS (60003)
MS (60003)

NCEA (ins/02)
•08(60003)

NA
MS (60003)
MS (60003)

NA
MS (80003)

NA
MS(6O009)

Oral CSF

» .1 .•

RAT

RAT

NA
HUMAN

NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
HA
NA
NA

Oral CSF

•• •• •

ORALdET

ORALDSFT

NA
ORAljORMOMG WATER

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1 oinuoo> by Iho USEPA (1(97b).
anooo of lmrlf,<ng>r ol odbrnotto (USEPA, 20031>).

ol ToMo (100002) (USEPA. JOOTb).

ratngon <*oo ol D; *ono-1J
» bonano oM.SE-02 to SJE

(o) Tho CAS nunbon tor 34*oolyo.
(0 CSF boood on (M tor koraoWi

"A, My 9. 2003).

r̂anoi ond oppjybig • nMtoo

|g) CSF boood on IM tor boraoMpynM ond o|

pi) C«F taoodl on tM tor bono(»)pyim and •)

(QVMuokrCMordono.
pTNo loOouppoitouod CSF far Ngh noli ondi

(k) Mormotton tor MoM. ooojUo ooNo on MS.
(I) T»» NCEA IM fcr no wortu mtoptta t» Col

iMInginMn
*. 19*94).

L. 1(834).

•mMonooPCt

4Ekfdqn>«. BIS o«oo»Mlo«ch«k««l«*it* rang. ho. 0900!

<t to •*» (USEPA. 20036).
rodortMlon.EPA/(OOki41XI02AA«auo12001.

poMcybclorofO

iprtoncyloctorirfC

>pmoney1oek>rot1

10. USEPA pnvUoilanngoafotopok

brMKMomdtylo

ictor or MS; twoo «• bo dtocu

RMAoooooiBont

y»Rlok> mid

oRWAooooomont

ooodtaXortok

SEPA.Juh-9.2003>

Param\OftC
August 31.2003

Revision 0



ENSR International

TABLE 4-4
DOSE-REST
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA i RVFS
SAUOET.BJJNOIS

CSF

79404
10740-2

70-03-3
106-10-1
6744-1
71-43-2
10840.7
(7484
7447-3
71-00-2
100-414
127-1(4
10640-3
79414

1330-20-7

2.4«-TrkMoraphonol

•1

641-73-1
10640-7
(S48-2
12043-2
106474)
96474
91-674)
(8-744

W
108474
100414)

99424

MMO»

•diSoflp)

191-24-2
207484)
11144-4
11T4M-7
69,70-3
1W-74-1
199-994
01-20-3
96464

4.4--ODE
4.4MJOT

72464)
60-294
309-00-2
3194)44)
5103-714
31946-7

00-47-1
63494-704)

INC (Urn

c
82
0
D

NA
D
A
D
82
C
82
O

NA
O

D
D
82
82
NA
NA
NA
C (II)
NA
C

82
82

82
82
82
82
82
C
D
D

82
C
D
82
HA

62-C
82

5.00E-02
9.10E4B

7.70643
NA

946E-02

1JS
NA

2.10E4D
NA

4.00E-01

Put)

(b)

(b)

1*7646
2.00E4I6

2.20E48

1JOE-06
4.70E47

NA
5JOE46

(t) 3.10E46
NA

3.10E-01
3.10E*00
X10E-O1

NA
1.106-02

9.106*00
1J1E»00
S.10E-01

340E41
1.726*01

(n)

(o)

MS (60003)
MS (6/2003)
MS(6O009)
M5(6O003)
MS (60003)
MS (60803)
MS (60003)
MSfSOOU)
MS (60003)
HEAST (1997)
MS(SO003)

0>
W

MS (50003)
(9)

MS (50003)
MS(6O009)

NCEA(6Q1«9)
MS(6O003)

MS(6O003)

NCEA (1 I/ISAM)
NCEA (11/18/94)
NCEA (11/16194)

NA
NCEA (11/18194)

MS (60009)

MOUSE
RAT

MOUSE
RAT

OKM.Of.VM3f
ORAL-CAVAGE

HA
••1ALATICOI OCCUPATIONAL

NA
ORAL:GAVAG6

INHALATION NTERMlTTEKT
NHALATION

NA
(•HALATION

NA
ORAU7RMKMG WATER

ORAL:GAVAGE
ORAL.-OSFT

HAMSTER
HAMSTER
HAMSTER

HA
HAMSTER

9 TOE-OS
4JME43

UOE4H
U

2.4J-T
Z.4-O
MCPA

102447-3

99-764;
94-76-7
94-744)

W
(bj)

(b)
1
630E4M

HA
4JOE43

NCEA(11/18K4)
«S (872003)

NCEA (11/16194)
MS(SO009)
MS (60009)
•06(60009)

MS (60009)
MS (60009)
MS (60003)
MS(6O009)
MS (60003)

HAMSTER
RAT

HAMSTER

MOUSEIRAT

INHALATION
NHALATION
NHALATION

NA
INHALATION

ORAL RAVAGE
NA

NHALATION
ORAlrOCT
NHALATION

NA
HA

ORAUXET
ORALJXET
ORALOCT

2JOE43

S74S4

MSI6O009)
MS (60003)

HA
NA

MS(6O009)
MS(6O003)

5(5/2003)

MOUSE
MOUSE

ORAL.oer
NA

ORALiOKTT

ORAL.-OCT
ORALfiCT
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TABLE 4-4
OOSE4tESF

HUMAN HEALTH RISK ASSESSMENT
SAUOETAREA2RVFS

SAUOET, tOMOMi

RkkFocoor
._i.. .

CSF

roMPCBo
Hod*
Z.3.7.0-TCDO-TEO.

Anonte

1936-36-3

174641-6

7440-364

7440-39-2

744041-7

744043-9
7440-47-3

7440494
743942-1

Monury 7439474

7440424)
7440-284

74404)2-2

82

82

A

D

81

81

A

81

O

82

D

D

J 006*00

1506*06

NA

1.51E«O1

4.206*01

3.306*01

4.30643

HA

2.40E-O3

1JOE-03
1JOE-02

2JJOE-03

MS(SO003)

HEAST (1997)

•US (60003)

MS(SO009)
MS(6O003)

MS(6O003)
IRIS (6)2003)

NCEA (1/1 MB)

BIS (5/2003)

NA

MS (50003)

MS (60009)

BIS (5/2003)

RAT

RAT

NA

HUMAN

HUMAN

HUMAN
MOUSE

ORAL OUT

ORAL:DET

NA

94HAIATION:OCCUPATIONAL
HA

NHAtATKN*OCCUPATIOHAL
INHALATHDNOCCUPATIOHAL

NHALATKMXXXUPATKMAL

NHALATION

by M> USEPA (1997b)L

(USEPA. 2003bk

Ootf Tobto (10O002) (USEPA, 2OOZ6).
Tooo.(4O003)(US6PA.2003o^

(b) roimHodl onm Uiooodin ujdl dote urn •'Tug » [TOp « (tdoyOOoi') 1 1000 uglMg).

l»-13O*Jdlliuo«ioil«lio»«t«ra>iu|r»«ra»oo»O;»»n»1>OMikii«ltt
W) MS pmUo* • moo <t MujkdkM urt Hot fockn for bonlonool2JE4)S(>7JE48nrW ThoMOnoquMontk>onCSFronaoo(7JE-03lo

2.7E-O2lio*doy/n«. M8 MMio (m lorti o>» «»lntiloranBohooonuol irlondir ploMSiS>|.

n (USEPA. July 9. 2003).

nr tin rmi fm i>nlHiiiiinl MiokdJnn USEMpra*ldM>i«u^oColDpokKioro«fttS:(io«wBbod

^CSFbooo4«l»(̂ o»boiUB l̂>)io<ioooidopp»luj»rooa>»potoilc»«oclDrotO.1|iorU8£PAP
(USEPA. 1993d).

(n)C8Fo»JO«doB«»llof boid»Xo)P»ronoondoid<tlii|)«iolo9io iiiiHiirj l»r»ir«IOJ1 port

KI)CSF booW ont<o)teboiuMo»%raiio Olid opplylrigorili*! i potoncyloclor 011.0 por USEPA P
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TABLE 4-5
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

HIGH RISK AND PERSISTENCE

Upper-bound slope factor 2.0 par (mg/kgyday
Central-estimate slope factor 1.0 per{mg/kgyday

Criteria for use.
- Food chain exposure
- Sedknentoreofl ingeBtion
- Dust or aerosol inhalation

Dermal exposure, if an absorption factor has been applad
- Presence of dtoxbt-Mce, turrKtr-promotlng, or persistent congeners

Early-fife exposure (a! pathways and mixtures)

LOW RISK AND PERSISTENCE

Upper-bound sk)pe factor 0.4 (rng/kg-day)'1

C*ntra»-e«urrwtesrcoe factor 0.3 (mg/kg-day)"1

Criteria for use:
-Ingestion of wata •soluble ngeners
- Inhalation of evaporated a

Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)*1

(>ntra^stRTWte slope factor 0.04 (rng/kg-day)-'

Criteria for use:
Congener or isomar analyses verify that congenere wl* nxw than 4 chlorines
comprise toss than 0.5% of total RGBs.

Notes:
(a)-USEPA. 2003b. Integrated Risk Information System (IRIS).
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TABLE 4-6
TEFs FOR DIOXIN AND FURAN CONGENERS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

Constituent

DtoxboB
2.3,7.8-TetraCDD
1,2,3,7.8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1.2,3,7,8,9-HexaCDD
1,2,3.4,6.7.8-HeptaCDD
OctaCDD
2,3,7,8-PenteCDOs
2.3.7.8-HexaCDDs
2.3,7,8-HeptaCDDs

Furans
2,3.7,8-TetraCDF
1,2,3,7,8-PertaCDF
2,3,4,7,8-PentaCDF
1 ,2,3,4,7 ,8-HexaCDF
1, 2,3.6,7 .8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6.7,8-HeptaCDF
1,2,3.4,7,8,9-HeptaCDF
OclaCDF
2,3,7.8-HexaCDFs
2,3,7,8-HeptaCOFs

CAS NO.

1746-01-6
40321-76-4
39227-26-6
57653-85-7
19408-74-3
35822-39-4
3266-87-9
NA
MA
NA

51207-31-9
57117*»1-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
NA
MA

TEF (a)

1
1

0.1
0.1
0.1
0.01

0.0001
NA
NA
NA

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01

0.0001
NA
NA

Notes:
CAS - Chemical Abstracts Service.
COD- Chorodttwnzodkncin
CDF - Chtorodobenzofuran.
TEF- Toxicity Equivalency Factor. ,
(a) - Toxic Equivalency Factors for PCBs, PCDOs, PCDFs for Humara and VMUMe.~
Van den Berg, etaJ. 1998.

ParamUef
August 31.2003

Revision 0





Sauget Area 2
HHRA- Rl/FS w,,;,x.;,;,,iXm

5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. This information is
used to develop or update the CSM for the site.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure route/pathway by which the receptor is assumed to be exposed. Reasonable maximum
exposure (RME) scenarios, and most likely exposure (MLE) scenarios based on appropriate USEPA
guidance are both evaluated in the quantitative risk assessment. Exposure dose equations combine
the estimates of constituent concentration in the environmental medium of interest with assumptions
regarding the type and magnitude of each receptor's potential exposure to provide a numerical
estimate of the exposure dose. The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-
day). The exposure doses are combined with the toxicity values to estimate potential risks and
hazards for each receptor.

This section contains five subsections. Section 5.1 presents the updated CSM for the site and
identifies the potential exposure scenarios and receptors. Section 5.2 presents methods for
quantifying potential exposures. Section 5.3 presents the receptor-specific exposure parameters.
Section 5.4 identifies exposure point concentrations (EPCs). Section 5.5 presents the constituent-
specific exposure parameters.

5.1 Conceptual Site Model

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a CSM for human health was developed as part of the scoping activities in the HHRA
Workplan (presented in Appendix A). The purpose of the CSM is to identify source areas, potential
migration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors. The CSM is meant to be a "living" model that can be
updated and modified as additional data become available.
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The initial CSM for the site is presented in Figure 11-2 of Appendix A. Table 11-2 of Appendix A
presented the matrix of receptors and pathways by area and medium that would be considered for
evaluation in the risk assessment. The CSM and the receptor area matrix have not changed based on
a review of the analytical results and the COPC selection process. The CSM is presented in Figure 5-
1. The receptor/area matrix is presented in Table 5-1. Both are discussed below.

5.1.1 Identification of Media for Exposure Evaluation

5.1.1.1 Sites

In Sauget Area 2, the sites are identified as Sites O, P, Q, R, and S. These are identified as source
areas in the CSM (Figure 5-1). Constituents in the Sites may leach to underlying groundwater. In
accordance with the SSP, samples of wastes in the sites were analyzed by TCLP to address the
potential leaching to groundwater pathway.

COPCs were identified in samples of shallow groundwater in Site O, and in leachate in Sites O, Q,
and R (Table 3-3). COPCs were identified in samples of mid-groundwater in Sites Q and R (Table
3-4). Groundwater, therefore, is identified as a secondary source in the CSM (Figure 5-1), and these
COPCs are quantitatively evaluated in the HHRA.

VOCs identified as COPCs in shallow/mid groundwater and in leachate may volatilize and infiltrate
into indoor air in overlying buildings and into outdoor air, and these potential exposure pathways
(Figure 5-1) are evaluated in the HHRA. Construction work may occur to depths at which shallow
groundwater may be encountered by direct contact, and this pathway is evaluated in the HHRA. It is
assumed that construction could occur to depths up to 15 feet bgs. It is assumed that volatilization
of VOCs to indoor or outdoor air can occur from groundwater up to 30 feet bgs, although this
pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP, 1995).

No COPCs were identified in surface soil in Site R, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil for the remaining Sites. COPCs in surface soil
may be suspended in dusts in outdoor air.

COPCs in combined soil (surface soil, subsurface soil, and waste) were identified in all Sites (Table
3-2). Volatile COPCs in combined soils may volatilize to ambient air. Non-volatile COPCs in
combined soils may become suspended in excavation dusts.

Exposures to COPCs in outdoor air and indoor air as well as direct contact with soils are evaluated
as potential exposure pathways in the HHRA (Figure 5-1).
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COPCs were identified in Site Q Pond surface water (Table 3-6), as well as in fish fillet samples
collected from the Site Q Pond (Table 3-7).

5.1.1.2 Mississippi River

Surface water and sediment samples in the Mississippi River were collected and analyzed and
evaluated as one area in the HHRA. COPCs were identified in surface water (Table 3-6) and
sediment (Table 3-7). COPCs were also identified in fish fillet samples (Table 3-7).

5.1.2 Identification of Receptors and Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. A general identification of
exposure pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1). A more
detailed summary is provided in Table 5-1, the receptor/area matrix.

5.1.2.1 Sites

Sauget Area 2 sites have been used for industrial purposes for many years (since the 1930s or earlier)
and use of these areas is expected to remain industrial. The sites within Sauget Area 2 are zoned
commercial/industrial and it is likely that the sites will continue to be used well into the reasonably
foreseeable future for commercial/industrial purposes. Therefore, the sites were evaluated for non-
residential use scenarios.

Receptors were identified for the sites based on the CSM (Figure 5-1 and Table 5-1) and the COPCs
identified in media in the Sites. COPCs were identified in groundwater in Sites O and R, in leachate in
Sites O, Q, and R, and in soils in all Sites, except for surface soil in Site R. COPCs were identified in
surface water and fish fillet in the Site Q Pond.

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to
COPCs in surface soil via incidental ingestion and dermal contact, and via inhalation of non-volatile
COPCs that may be suspended as dusts from surface soils. Additionally, these receptors are
evaluated for potential exposure and to COPCs that may volatilize into outdoor air from underlying
groundwater and from soils (combined surface soil, subsurface soil, and waste).

An on-site construction/utility worker is evaluated for potential exposure to COPCs in combined soils
via incidental ingestion and dermal contact, and via inhalation of particulates suspended during
excavation activity as well as volatile emissions. Construction/utility work is assumed to occur up to
depths of 15 feet bgs as noted above. Due to the shallow depth of groundwater in limited areas, the
construction/utility worker may contact groundwater during excavation. Therefore, the construction
worker is assumed to be exposed to COPCs in shallow groundwater via incidental ingestion and
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dermal contact, and via inhalation of COPCs volatilized from standing water in an excavation trench.
COPCs in shallow groundwater and leachate were identified in Sites O, Q, and R.

Due to the presence of VOCs in groundwater and leachate in Sites O, Q, and R, an on-site indoor
industrial worker will be evaluated for potential exposure to COPCs via inhalation of volatile
constituents present in indoor air due to vapor intrusion from groundwater/leachate. It is unlikely that
the indoor worker receptor would be exposed to soils to the same extent as an outdoor worker,
therefore, this pathway was concluded to be insignificant and was not quantitatively evaluated in the
risk assessment for the indoor worker.

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in
surface water and fish fillet from the Site Q Pond (note, no COPCs were identified in Site Q Pond
sediment).

5.1.2.2 Mississippi River

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in
sediment, surface water, and fish fillet from the Mississippi River.

5.2 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at the
site, it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPCs with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
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average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters (Section 5.3) and constituent-specific parameters (Section 5.5).

5.2.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment
(mg/kg-day):

CSxlRxEFxEDxAAF0xCF

BWxAT
where:

ADD = Average daily dose (mg/kg-day)

CS = Soil concentration (mg/kg soil)

IR = Ingestion rate (mg soil/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (year)

AAF0 = Oral-soil absorption adjustment factor (AAF) (unitless)

CF - Unit conversion factor (kg soil/106 mg soil)

BW = Body weight (kg)

AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Soil or Sediment
(mg/kg-day):

ADD =
CSxSAx AFx EFxEDx AAFd xCF

BWxAT
where:

ADD = Average daily dose (mg/kg-day)

CS = Soil concentration (mg/kg soil)

SA = Exposed skin surface area (cm2/day)

AF = Soil to skin adherence factor (mg soil/cm2)
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EF = Exposure frequency (days)

ED = Exposure duration (year)

AAFd = Dermal-soil AAF (unitless)

CF = Unit conversion factor (kg soil/106 mg soil)

BW = Body weight (kg)

AT = Averaging time (days)

5.2.2 Estimating Potential Exposure via Inhalation

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

ADD _CAx lR x AAFi x ET x EF x ED
BWxAT

where:

ADD = Average daily dose (mg/kg-day)

CA = Air concentration (mg/m3)

IR = Inhalation rate (m3 /hr)

AAF, = Inhalation AAF (unitless)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (year)

BW = Body weight (kg)

AT = Averaging time (days)

5.2.3 Estimating Potential Exposure from Groundwater/Surface Water

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

ADD _CWxlRxEFxEDxAAFo xCF

BWxAT
where:

ADD = Average daily dose (mg/kg-day)

CW = Water concentration (mg/L)
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IR = Water ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (year)

AAF0 = Oral-water AAF (unitless)

BW = Body weight (kg)

AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water

(mg/kg-day):

ADD =
CWxSAxPCxETx EFxEDx AAFd xCF

BWxAT
where:

ADD = Average daily dose (mg/kg-day)

CW = Water concentration (mg/L)

SA = Exposed skin surface area (cm2)

PC = Dermal permeability constant (cm/hr)

ET = Exposure time (hours/day)

EF = Days exposed per year (day/year)

ED = Years exposed (year)

AAFd = Dermal-water AAF (unitless)

CF = Unit conversion factor (L/103cm3)

BW = Body weight (kg)

AT = Averaging time (year)

5.2.4 Estimating Potential Exposure From Fish Consumption

Average Daily Dose (Lifetime and Chronic) Following Fish Consumption (mg/kg-day):

_CFxlRx AAFxEFxED

ATxBW
where:

ADD = Average daily dose (mg/kg-day)
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CF = Concentration in fish fillet (mg/kg)

IR = Ingestion rate (kg/day)

AAF = Oral-diet AAF (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

AT = Averaging time (days)

BW = Body weight (kg)

Appendix M presents the exposure dose and risk calculation spreadsheets The risk results are
discussed in Section 6 0

5.3 Receptor-Specific Exposure Parameters

The following subsections present the parameters that were used to evaluate each of the potential
receptors in the HHRA Both RME and MLE scenarios were evaluated for each receptor Receptor-
specific exposure parameters are presented in Section 531 Exposure factors common to several of
the receptors are discussed in Section 5 3 2 and 5 3 3 Both the receptor-specific and the common
exposure parameters were presented in the HHRA Workplan (Appendix A)

5.3.1 Receptor-Specific Exposure Parameters

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-2

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-4

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-5

The exposure assumptions for the recreational adult fish ingestion pathway for the RME and MLE
receptors are summarized in Table 5-6

Soil adherence factors for the outdoor industrial worker, the construction worker, and the trespassing
teenager are calculated in Table 5-7
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5.3.2 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991b), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991t>).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991b); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: "For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans." However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
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study indicates that soil loadings vary with the type of activity and the body parts contacted As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body

Average hand soil loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3 5 mg/cm2 The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0 2 to 10
mg/cm2 (USEPA, 1992b)

For this evaluation, the construction worker receptor is assumed to be exposed to COPCs in surface
and subsurface soils during excavation activity Based on this exposure scenario, the "farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows

480mg/day _ ingestion rate (mg/day)

35mg/cm soil adherence (mg/cm )

The soil adherence value for the "farmer" is 0 47 mg/cm2 The calculated soil ingestion value is 64
mg/day

Additional support for this value comes from an additional paper by Kissel and coworkers (Kissel et al,
1998) that presents the results of a study of the transfer of soil from hand to mouth by intentional
licking Soil was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the
mouth was measured The thumb sucking, finger mouthing, and palm licking activities resulted in
geometric mean soil mass transfers of 7 4 to 16 mg per event The author concludes that "transfer of
10 mg or more of soil from a hand to the oral cavity in one event is possible, but requires moderate soil
loading and more than incidental hand-to-mouth contact" However, "the fraction of soil transferred
from hand to mouth that is subsequently swallowed is unknown but may be less than 100 percent" In
addition, "the adult volunteers in this study reported that the presence of roughly 10 mg of soil in the
mouth is readily detected (and unpleasant) Repeated unintentional ingestion of that mass of soil by
adults therefore seems unlikely In light of this observation, the 480 mg per day estimate [of Hawley,
1985] would require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil
transfer per day"
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For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

5.3.3 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for non-excavation receptors (i.e.,
outdoor industrial worker, trespassing teenager) during inclement weather, i.e., when it is raining or
snowing, when the ground is wet or frozen, or when snow or ice (32 degrees F) are covering the
ground. This is not to say that workers or trespassers would not be outdoors on such days, only that
the soil would not be available for significant contact either because it is wet or frozen. Thus the
frequency of contact with potentially impacted soil is adjusted for these site-specific meteorological
conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
their annual summary data. The number of days with precipitation greater than 0.1 inches is selected
as the best representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore,
evaluating exposure to soils to those days with less than 0.1 inch of precipitation and temperatures
above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 - 6 = 87). It is
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the "receptor" 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
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metric both over- and under-estimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.4 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. The estimation of EPCs in media evaluated
for the HHRA is discussed below.

5.4.1 Measured EPCs

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (UCL) on
the arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA,
2002a), for the RME scenario and the arithmetic mean concentration for the MLE scenario.

Summary statistics have been calculated for each constituent in each medium, as presented in
Appendix B. As discussed in Section 3.0, before summary statistics were calculated, the following
steps were taken for each constituent. If a constituent was detected in at least once in an
area/medium combination, one-half the constituent's quantitation limit was used as a proxy
concentration in the estimation of exposure point concentrations for those instances in which the
constituent was reported as not detected. However, if the proxy concentration is greater than any
detected value in that area/medium, the proxy concentration was removed from the calculation. This is
consistent with USEPA guidance (USEPA, 1989a) which recognizes that high sample quantitation
limits can lead to unrealistic concentration estimates. Duplicate sample analytical results were
averaged, and the average used as the sample point concentration (USEPA, 1989c).

For COPCs, 95% UCLs were calculated. USEPA (2002a) provides guidance on the methodology for
calculating 95% UCLs. The calculation of the 95% UCL is dependent on the data distribution, which
can be normal, lognormal, or nonparametric. For normally distributed datasets, the guidance
recommends the use of the Student's t-statistic to calculate a 95% UCL. However, for lognormal or
nonparametric datasets, a variety of methods are used, depending on the skewness and other
characteristics of the data. Therefore, an ENSR-developed program has been used to implement the
recommendations of the guidance. This program is described in Appendix I. The USEPA program
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ProUCL, which has been developed to partially implement the guidance (USEPA, 2002a), does not
always make a final selection as to which 95% UCL is appropriate. The ENSR program results were
compared with the ProUCL results for several COPCs, and the 95% UCLs were similar. The input and
output files for the calculation of each 95% UCL are presented in Appendix I. Note that the input file is
simply a list of numbers that represent the sample concentrations for the COPC in question after non-
detects were handled as discussed above and duplicates were averaged. The final table of the
appendix presents the EPC selection procedure. For COPCs in areas/media with fewer than eight
samples, the maximum detected concentration is selected as the EPC. For all other COPCs, the lower
of the calculated 95% UCL and the maximum detect is selected as the EPC.

The EPCs for each medium and scenario are presented in Tables 5-8 through 5-18 for the RME and
MLE scenarios.

5.4.2 Modeled EPCs

Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and
generation of fugitive dusts from undisturbed soils as well as during construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the model of Johnson and Ettinger recommended by the USEPA (2003c) to predict
concentrations of COPCs migrating from groundwater and leachate to indoor air of an overlying
building. Appendix J presents the model calculations and output. EPCs are presented in Table 5-17.

Calculation of outdoor air concentrations of VOCs in groundwater and leachate due to exposure to
groundwater in an excavation trench is presented in Appendix K. These concentrations were used to
evaluate the construction worker receptor. EPCs are presented in Table 5-16.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater and soil were
estimated using the methodology recommended by the American Society for Testing and Materials
(ASTM, 2000). The RBCA Toolkit for Chemical Releases, Version 1.3a (GSI, 2001) was used to
implement the standard. EPCs for volatile COPCs in groundwater and leachate listed in Table 5-15
were used as the source term for the groundwater modeling. EPCs for volatile COPCs in combined
soils (Table 5-9) were used as the source term for the soil modeling. Appendix L presents the model
calculations and output. These concentrations were used to evaluate the outdoor worker, construction
worker, and the trespasser receptors. Table 5-10 presents the outdoor air EPCs modeled from soil.
Table 5-18 presents the outdoor air EPCs modeled from mid-groundwater and leachate.
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The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air:

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this
risk evaluation is the inverse of the particulate emission factor (PEF) derived in accordance
with USEPA guidance (USEPA, 1996a). Table 5-19 presents the PEF calculations used for
Site O (North), Table 5-20 presents the PEF calculations used for Site S, and Table 5-21
presents the PEF calculation for Site O, Site P, Site Q (North), Site Q (South), Site Q
(Central) and Site R. Surface soil EPCs were used as the source term for modeling the dust
concentration in ambient air.

2) Excavation Air (i.e.. during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air used in the evaluation of excavation air pathways in this risk
evaluation is 60 ug/m3. This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995). Combined soil EPCs were used as the source term for modeling the dust
concentration in excavation air.

5.5 Constituent-Specific Parameters

There are several constituent-specific parameters used in the exposure equations above. These
parameters are discussed below.

5.5.1 Absorption Adjustment Factors

Bioavailabiliry is the measure of the degree to which a constituent may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989a, 1992c), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of COPCs in various
environmental media (such as soil, sediment, water or air), it is first necessary to estimate the human

__
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exposure dose of each constituent. The exposure dose is then combined with an estimate of the
toxicity of the constituent to produce an estimate of risk posed to human health.

The estimate of toxicity of a constituent, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the constituent (similar to the
human exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of
the constituent.

In animals, as in humans, the administered dose of a constituent is not necessarily completely
absorbed. Moreover, differences in absorption exist between laboratory animals and humans, as well
as between different media and routes of exposure. Therefore, it is not always appropriate to directly
apply a toxicity value to the human exposure dose. In many cases, a correction factor in the
calculation of risk is needed to account for differences between absorption in the toxicity study and
absorption likely to occur upon human exposure to a constituent. Without such a correction, the
estimate of human health risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

fraction absorbed in humans for the environmental exposure
fraction absorbed in the dose - response study

The use of an AAF allows appropriate adjustments to be made to the administered dose of a
constituent when the efficiency of absorption between environmental exposure and experimental
exposure is known or expected to differ because of physiological effects and/or matrix or vehicle
effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific
exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal

_
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exposure to organics, a value of 0 001 is used for dermal exposure to inorganics (USEPA, 2000a), and
a value of 1 0 is employed for all other routes of exposure

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989a) In more recent guidance (USEPA, 1992c), USEPA states

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made

This may be done by adding a bioavailability factor (range 0 to 1) to the dose equation The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract

AAFs used in this risk assessment are presented in Table 5-22 Appendix H presents the derivations
of the non-default AAFs

5.5.2 Skin Permeability Constants

The estimation of exposure doses resulting from incidental dermal contact with groundwater requires
the use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr) This method
assumes that the behavior of constituents dissolved in water is described by Fick's Law In Fick's Law,
the steady-state flux of the solute across the skin (mg/cm2/hr) equals the permeability constant (pc,
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm3) This
approach is discussed by USEPA (USEPA, 1989a, 1992b)

The PC values were derived from USEPA's Guidance for Dermal Exposure Assessment Principles
and Applications (USEPA, 1992b) Tables 5-3 and 5-7 of this guidance document list PC values for
constituents commonly found at disposal sites PCs used in this risk assessment are presented in
Table 5-23 For the COPCs lacking PCs in the USEPA guidance, PCs were calculated using the
USEPA algorithms The variables used and resulting calculated PCs are presented in Table 5-24

5-16
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TABLE 5-1

POTENTIAL RECEPTORS, EXPOSURE MEDIA AND EXPOSURE PATHWAYS
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, (LLIN1OS

Receptor Site Medium Pathway

On-Site Outdoor Industrial Worker

6 Receptors

O, O North, P, Surface Soil
Q North, Q Central,

Q South, R, S
Groundwater/
Leachate

Incidental Ingestion
Inhalation of Particulates/Volatiles (a)
Dermal Contact

Inhalation of Volatiles in Outdoor Air

On-Site Indoor Industrial Worker

6 Receptors

O, O North, P,
Q North, Q Central, Groundwater/

Q South, R, S Leachate Inhalation of Volatiles in Indoor Air

Construction/Utility Worker
Incidental Ingestion

O, O North, P, Combined Soil Inhalation of Particulates/Volatiles
Q North, Q Central, Dermal Contact

Q South, R, S

6 Receptors

Groundwater/
Leachate

Incidental Ingestion
Dermal Contact
Inhalation of Volatiles in Excavation Air

Trespassing Teenager

O, O North, P, Surface Soil
Q North, Q Central,

Q South, R, S
Groundwater

Incidental Ingestion
Inhalation of Partculates/Volatiles (a)
Dermal Contact

Inhalation of Volatiles in Outdoor Air

Mississippi River, Incidental Ingestion
_ . Surface Water

Site Q Ponds Derma Contact

7 Receptors
Sediment

Incidental Ingestion
Dermal Contact

Recreational Fisher

2 Receptors

Mississippi River, Fish Fillets
Site Q Ponds

Surface Water

Sediment

Ingestion

Incidental Ingestion
Dermal Contact

Incidental Ingestion
Dermal Contact

Total number of receptors = 27. each evaluated for Reasonable Maximum Exposure (RME) and Most Likely Exposure
(MLE) scenanos

(a) The inhalation of volatiles pathway was evaluated for combined soil
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TABLE 5-2

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (daysVyear)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME On-Site
Indoor
Worker

8 (a)
250 (b)
25 (b)
16 (d)
70 (b)

MLE On-Site
Indoor
Worker

8
250

7
1 0
70

(a)
(b)
(c)
(e)
(b)

Notes
MLE - Most Likely Exposure
RME Reasonable Maximum Exposure
(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work,

males and females, all ages EFH Table 15-68
(b) - USEPA. 1991 a Standard Default Exposure Factors
(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure listed in EFH Table 1-2
(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity listed in EFH Table 5-23
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for light activity listed in EFH Table 5-23

J \\Sauget\HHRA\Risk Calcs\assum
August 31, 2003

Revision 0



ENSR INTERNATIONAL

TABLE 5-3
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

Parameter

Parameters Used in the Outdoor Air Pathways
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rale (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2/day)
Soil on Skin (mg/cmA2)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
16 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
002 (h)
70 (b)

MLE Future
Outdoor Industrial

Worker

8
190
7

1

70

190

7

30

3339
002

70

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work, males and females, alt ages EFH Table 15-68
(b) - USEPA, 1991 a Standard Default Exposure Factors
(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure listed in EFH Table 1-2
(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity listed in EFH Table 5-23
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for light activity listed in EFH Table 5-23
(f) - USEPA. 1997a Exposure Factors Handbook Average soil tngestion rates listed in EFH Table 1-2
(g) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for males and females based on hands forearms, and face

listed in EFH Tables 6-2 and 6-3
(h) - USEPA, 1997a Exposure Factors Handbook See Table 5-7 of this HHRA for calculation
(i) - Exposure frequency of 250 days (USEPA, 1991a) adjusted for percentage of days with inclement weather (24%), |250-(250'0 24) =190],

see text

(a)

(i)
(c)
(e)
(b)

d)
(c)
0)
(g)
(h)
(b)

0) - Calabrese, E J , et al 1990 Preliminary adult soil ingestion estimates, results of a pilot study Regul Toxxrol Pharmacol 1288-95 As cited
in USEPA, 1997a Exposure Factors Handbook Low end of range

J \\Sauget\HHRA\Risk Calcs\assum
August 31, 2003

Revision 0



CNSR INTERNATIONAL

TABLE 5-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS .
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

TRESPASSING TEENAGER

Parameter

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2/day)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Sediment Pathway (1)
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2/day)
Sediment on Skin (mg/cm"2)
Body Weight (kg)

Parameters Used in the Surface Water (1)
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (Uday)
Skin Contacting Medium (cmA2/day)
Body Weight (kg)

RME Trespassing
Teenager

(7 to 18 yrs)

26 (a)
11 (c)
100 (d)

4672 (f)
004 (g)
47 (h)

2 (D
26 (a)
11 (c)
12 0)
47 (h)

13 (b)
11 (c)

100 (d)
6026 (f)

1 (n)
47 (h)

1 (o)
13 (b)
11 (c)

0 005 (p)
6026 (f)

| 47 (h)

MLE Trespassing
Teenager

(7 to 18 yrs)

13
11
50

4672
004
47

2
13
11
1

47

7
11
50

6026
1

47

1
7
11

0005
6026

47

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - 1 day per week for 26 weeks (6 months) of the year
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year
(c) - Trespassing teenager is assumed to range in age from 7 to 18 Therefore, total exposure duration is 1 1 years
(d) - USEPA, 1991a Standard Default Exposure Factors
(e) - USEPA, 1997a Exposure Factors Handbook Average soil ingestion rate for an adult listed in EFH Table 1-2
(f) - USEPA, 1997a Exposure Factors Handbook Average surface are of head, feet, hands, forearms and lower legs of males and

females aged 7 to 18 listed in EFH Tables 6-6 to 6-8
(g) - USEPA, 1997a Exposure Factors Handbook See Table 5-7 of this report for calculation Data for feet are not available, therefore,

this value is based on hands, forearms, lower legs, and head
(h) - USEPA. 1997a Exposure Factors Handbook Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(i) - The trespassing teen is assumed to be on-site for two hours
(j) - USEPA, 1997a Exposure Factors Handbook Inhalation rates is the value for moderate activity (children) listed in EFH Table 5 23
(k) - USEPA, 1997a Exposure Factors Handbook Inhalation rates is the value for light activity (children) listed in EFH Table 5-23

(b)
(c)
(e)
(f)
(g)
(h)

(I)
(b)
(c)
(k)
(h)

(m)

(c)
(e)
(f)
(n)
(h)

(o)
(m)
(c)
(P)
(0
(h)

(1) - Sediment and surface water exposures for the Mississippi River are evaluated separately from the Site Q Ponds, sediment and surface water
exposures for the Site O Ponds are evaluated in conjunction with the Site Q soil and air pathways

(m) - One day per 4 weeks for approximately six months of the year
(n) - USEPA. 1992b Dermal Exposure Assessment Pnnaptes and Applications
(o) - Assumed duration of wading event
(p) - USEPA, 1989a Risk Assessment Guidance for Superfund. Volume 1 Value is one-tenth of thai assumed to occur during a swimming event
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TABLE 5-5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

Parameter

Parameters Used in the Surface Soil, Combined Soil and Groundwater/Leachate Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m'3/hour)
Body Weight (kg)

Parameters Used in the Surface and Combined Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm"2/day)
Sort on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Groundwater/Leachate Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (L/day)
Skin Contacting Medium (cmA2/day)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8 (a)
40 (b)
1 (d)

25 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)
019 0)
70 (g)

1 (k)
10 (k)
1 (d)

0 005 (I)
3339 (i)

70 (g)

MLE Future
Construction/Utility

Worker

8
20
1

t 5
70

20
1

64
3339
0 19
70

1
5
1

0005
3339

70

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent al work, mates and females, all ages EFH Table 15-68
(b) - Exposure frequency is equivalent to 5 days per week for 2 months
(c) - Exposure frequency is equivalent to 5 days per week for 1 month
(d) - Construction activities are assumed to occur within a 1 year period
(e) - USEPA. 1997a Exposure Factors Handbook Inhalation rate is the value for heavy activity for an outdoor worker listed in EFH Table 5-23
(0 - USEPA. 1997a Exposure Factors Handbook Inhalation rate is the value for moderate activity for an outdoor worker listed in EFH Table 5-23
(g) - USEPA, 1991a Standard Default Exposure Factors
(h) - ENSR-denved value, see text
(i) - USEPA. 1997a Exposure Factors Handbook Represents 50th percentile values for males and females based on hands, forearms, and face

listed in EFH Tables 6-2 and 6-3
0) - USEPA. 1997a Exposure Factors Handbook See Table 5-7 of this report for calculation
(k) - Assumes that contact with water occurs only for a fraction of the total exposure duration and time
(1) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume I Value is one-tenth of that assumed to occur during a swimming event

(a)
(0
(d)
(f)
(9)

(c)
(d)
(h)
(D
(1)
(9)

(k)
(k)
(d)
(1)
(')
(g)
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TABLE 5-6

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

Parameter

Parameters Used in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (kg/day)
Body Weight (kg)

Parameters Used in the Surface Water Pathway - Wading
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (L/day)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Parameters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2/day)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30

0008
70

1
22
30

001
6934

70

22
30
100

6934
1

70

(a)
(b)
(d)
(b)

(k)
(h)
(b)
(f)
(9)
(b)

(h)
(b)
(b)
(9)
(1)
(b)

MLE Adult
Recreational

Fisher

365 (a)
9 (c)

0001 (e)
70 (b)

1 (k)
3 (i)
9 (c)

0005 0)
6934 (g)

70 (b)

3 (i)
9 (c)

50 (m)
6934 (g)

1 (O
70 (b)

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - Fish ingestion rates are based on 365 days per year
(b) - USEPA, 1991a Standard Default Exposure Factors
(c)- USEPA, 1997a Exposure Factors Handbook Recommended average for time residing in a household EFH Table 1-2
(d) - USEPA, 1997a Exposure Factors Handbook 8 g/day is equivalent to approximately 22 fish meals of 129 g per year
(e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months)
(f) - USEPA, 1989a Risk Assessment Guidance for Superfund. Volume I Value is one-fifth of that assumed to occur dunng

a swimming event
(g) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for adult males and females based on

hands, tower arms, lower legs, feet and head
(h) - One day per week for 5 months
(i) - One day per month dunng the three summer months
0) - USEPA, 1989a Risk Assessment Guidance for Supertund, Volume I Value is one-tenth of that assumed to occur dunng

a swimming event
(k) - Assumed duration of wading event
(I)-USEPA, 1992b Dermal Exposure Assessment Principles and Applications
(m) - USEPA, 1997a Exposure Factors Handbook Average soil ingestion rate for an adult listed in EFH Table 1-2
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TABLE 5-7
SOIL ADHERENCE FACTORS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINIOS

ENSR INTERNATIONAL

Body Part

Head

Hands

Forearms

Total

Outdoor Industrial Worker Scenario

Surface Area

50th percentile
(cm2) (a)

1 205

904

1 230

3.339

Soil Loading

Groundskeeper
(mg/cm2) (b)

0005

0071

0009

Total Soil

Mass

(mg)

5543

64 1485

11 1438

808

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0 02

Notes

(a)- Data from USEPA (1997a). Tables 6-2. 6-3 Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm)

(b) - Data from USEPA (1997a), Table 6-12 Average of Groundskeeper Nos 1,2,3,4, and 5

Body Part

Head

Hands

Forearms

Total

Construction Worker Scenario

Surface Area

50th percentile
(cm2) (a)

1,205

904

1 230

3.339

Soil Loading

Farmer
(mg/cm2) (a)

0041

047

013

Total Soil

Mass

(mg)

49405

424 645

1599

6340

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 019

Notes

(a) - Data from USEPA ( 1 997a), Tables 6-2. 6-3 Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm)

(b) Data from USEPA (1997a), Table 6-12 Average of Farmer Nos 1 and 2

Body Part

Hands

Forearms

Lower legs

Head

Total

Trespassing Teenager (7 to 18 years)

Surface Area

50th percentile (a)
(cm2)

715

894

2068

995

4672

Soil Loading

Soccer No. 1
(mg/cm2) (b)

0 1100

00110

00310

00120

Total Soil

Mass

(mg)

7865

9 83

64 11

11 94

164 53

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0 04

Notes

(a) Data from USEPA (1997a) Based on average of boys (EFH Table 6-6) and girls (EFH Table 6 7)

tolal body surface area and mean percentages of total surface area for

individual body parts EFH Table 6 8)

(b) Data from USEPA (1997a) Table 6 12 Soccer No 1 (measurements of boys aged 13-15) Measurements

were not collected from feel therefore adherence factor is based on hands, forearms lower legs and head

This factor is applied lo the total body surface area ol 6 026 cm*2 calculated in Table 5-4 which includes feet
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TABLE 5-8
EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

SVOCs
2 4 6-TncMorophenot
2-Nitroaniline
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzofa h (anthracene

Pesticides
4 4 DDT

bela BHC
Dialdnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenof

PCBs
Total PCBs

Dioxin
2 3 7 8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mfrcury

CAS

88-06-2
88-74-4
100-01-6
56-55-3
50-32-8
205-99-2
53-70-3

50-29-3
319-85-7
60-57-1
58-B9-9
76-44-8

87-86 5

1336-36-3

1746-01-6

7440-36-0
7440-38-2
7440-43-9
7440-47-3
7439-96-5
7439-97-6

EPC - MLE Scenario (mg/kg) (a)
O O North P Q North Q Central Q South R S

. . - . . _ - - 4 19E+00
- . . . . - - - 278E+00

- - - - - - - 290E+01
- - - - - - 557E-01 - 405E+00

301E-01 1 24E+00 - 5 98E-01 - 2 77E+00
- - - - - - 7 26E-01 - 3 42E+00

212E-01 - •- - 993E-01

8016+00
1 30E+01

9 10E-02 - - - - 796E-02
- - - - - - 375E+00

- 750E-01

2 20E+02

540E+00 709E+02 1 78E+00 5 73E-01 1 08E+00 2 75E+00 - 5 04E+02

299E-03 508E-02 -- - 1 14E-03 6 89E-04

- - - - - - - 695E+00
141E+01 - 730E+00 9 66E+00

201E+01
- - - - - - - 841E+01

603E+02
430E+01

EPC - RME Scenario (mg/kg) (b]
0 O North P Q North Q Central Q South R S

820E+00
. . 4 60E+00

570E+01
1 03E+00 -- 8 OOE+00

6 70E-01 1 80E+00 -• 1 05E+00 - 5 40E-I-00
1 35E+00 - 6 60E+00

- 3 70E-01 - - - 1 80E+00

- - - - - - - 1 60E+01
260E+01

1 80E-01 - - -- - 2 69E-01
750E+00

- - 1 50E+00

4 40E+02

1 08E+01 709E+02 7 02E+00 1 87E+00 2 57 E +00 5 10E+00 - 1 01E+03

593E-03 508E-02 - -- 3 31E-03 1 69E-03

- - 1 43E+01
- 2 60E+01 -- 1 30E+01 1 35E+01

920E+01
181E+02
860E+02

430E+01

Notes
'--" Not a constituent of potential concern in Ihis location
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
PCBs - Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2 3 7 8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
(a) Average concentration
(b) Lower of the 95% upper confidence imit and the maximum detected concentration Selection shown in Appendix 1
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TABLE 5-9
EXPOSURE POINT CONCENTRATIONS

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET ILLINOIS

COMBINED SOIL (a)
ENSR INTERNATIONAL

Page 1 of 2

Constituent

VOCs
1 1 2-Tncnloroethane
1 2 Dichloroethane
1 2-Dichloroethene (total)
4-Methyl-2 penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnct loroethylene
Xylenes Total

SVOCs
1 2 Dichlorobenzene
1 3 Dichlorobenzene
1 4 Dichlorobenzene
2 4 6 Trichloropheno!
2 4 Dichlorophenol
2-Chlorophenol
2 Methylnaphthalene
2 Ni roanilme
4 ^t'roantline
Bcnzo(a)anthracene
Benzo(a}pyrene
Benzo(b)fluoranthene
bii(2-CMoroethyl)eiher
bis(2 Ethylhexyljphthalala
Dibenzo(a hjanthracene
Hoxachlorobenzene
Naphthalene
Ni robenzene

Pesticides
4 4 DDE
4 4 DDT
Aldrin
alpha BHC
beta BHC
rJelta-BHC
Dieldnn
gamma BHC (Lmdane)
Heptachlor
Hcplachlor Epoxide

Herbicides
MCPA

CAS

79-00-5
107-06-2
540-59-0
108-10-1
71-43-2

108-90-7
67-66-3
75-09-2
100-41-4
127 18-4

108-88-3
79 01-6

1330 207

95-50-1
541 73 1
10646-7
88-06-2
120-832
95-57-8
91 57 6
88 74-4

100-01-6
56-55-3
5032-8

205 99-2

111 44-4

117 81 7
53-70-3
118 74-1

91-20-3
98-95 3

72-55 9
50-29-3

309 00 2
319-84-6
319 85-7

319-86-8
60-57-1
58-89-9
76-44-8

1024 57-3

94 74-6

EPC • MLE Scenario (mg/kg) (b)
O O North P Q North Q Central Q South R S

- - - - 1 69E+00
- - - 3 23E-01 - - 1 68E+01

- - - 6 18E+00
- - - - - - i 03E+02

964E+01 435E+01 682E-01 677E-01 - 1 34E-01 2 62E+01 1 18E+01
2 20E+02 3 22E+02 - - - - 2 33E+02 2 65E+02

. . . . _ .. .. 279E+00
3 67E+01 -- - - - - 1 64E+01

4B5E+02 505E+02 8 69E+00 347E+00 - 1 36E+01 9 04E+00 301E+02
3 55E+00 1 31E+01 ' 1 95E+00 - - 2 25E+02 1 30E+01

6 95E+01 - - 6 50E+01 1 78E+02 ' 1 35E+03
201E-01 1 07E-01 - 2 18E-02 2 53E+02 541E+01

246E+03 259E+03 402E+01 255E+01 - 9 53E»01 ' 4 53E+01 1 77E+03

247E+02 - . . . . .
593E+00 - - - - 339E+00

1 87E»01 637E+01 244E+01 - - 2 51E+00 3 90E+01
258E+00 241E+01 - 3 90E+00 - - 7 34E+01 3 03E+00

229E+01 - - 327E+02
3 73E+01

827E+01 - - . . . . .
1 13E+00 230E+01 - 381E+00 - - 1 52E+00 2 16E+00

343E+02 - - - - 412E+00 1 94E+01
461E+00 1 53E+01 - 123E+00 607E-01 5 92E-01 - 2 96E+00
288E+00 652E+00 2 83E-01 1 32E+00 642E-01 6 83E-01 - 2 32E+00
317E+00 613E+00 -- 1 18E+00 7 B2E-01 7 09E-01 - 2 65E+00

1 14E+00
. - . . - - - - 503E+01

852E01 2 13E+00 211E-01 - - - 9 93E-01
1 94E+00 . . . - . . . . .

1 84E+01 - - 1 17E+01 2 10E+01
411E+00 - - 663E+00

1 70E+01 - - -
204E+01 - - - 283E+00

146E01 220E+00 - 189E02 3 92E-02 - 6 05E-02
599E-01
726E+00 . . . . . - 349E-01 4 38E+00

917E-01 . . . . . . . - -
1 27E+00 1 95E+01 1 26E-01 3 45E-01 701E-02 t 33E-01 341E-01 1 13E-01
5 06E-01 . . . . . 1 27E+00
7 B6E-01 3 40E+00 - - 1 86E-01 2 73E-01
1 46E-01 1 25E+00 - - - 3 76E-02

2 16E+01 - - -

EPC - RME Scenario (mg/kg) (c)
O 0 North P Q North Q Central Q South R S

- - - - - - - 318E+00
743E-01 - - 328E+01

- - - - - - - 1 37E+01
_ . . ' „ - . . . . 400E-»02

500E+02 690E+01 1 12E+00 1 61E+00 - 2 98E-01 5 22E+01 3 50E+01
7 60E+02 4 BOE+02 -- - - - 5 89E+02 1 20E+03

493E+00
870E+01 -• - - - - 570E+01

280E+03 7 60E+02 ' 7 80E+01 7 78E+00 ' - 3 53E+01 1 62E+01 ' 1 10E+03
6 80E+00 1 54E+01 4 90E+00 - - ' 4 45E+02 3 30E+01

390E+02 ' - - 1 69E+02 ' 3 15E+02 6 OOE+03
990E-01 206E-01 •- 5 16E-02 2 20E+03 2 40E*02

1 40E+04 390E+03 380E+02 5 79E+01 - 2 52E+02 888E+01 7 30E-03
I ' ' '

520E+02
1 20E+01 - - - . . . 1 20E+01

470E+01 1 20E+02 6 70E+01 - - - 6 42E+00 2 OOE+02
690E+00 6 10E+01 - 9 77E+00 - - 1 70E+02 8 20E+00

- 5 19E»01 - - 8 47E+02
951E+01

200E+02 - . . . .
250E+00 620E+01 - 6 18E+00 - - 281E»00 4 60E+00

1 OOE+03 - - - - 8 34E+00 5 70E+01
1 20E+01 360E+01 - 161E+00 1 07E+00 1 03E+00 - 8 OOE+00
710E+00 1 10E+01 , 6 70E-01 1 67E+00 1 24E+00 1 14E+00 - 5 40E+00
790E+00 120E+01 - 151E+00 1 60E+00 1 18E+00 - 6 60E+00

2 10E+00 •- - - -
1 30E+02

3 OOE+00 4 60E+00 - 2 82E-01 - - - 1 80E+00
450E+00
4 10E+01 . . . - 2 94E+01 4 80E+01
1 10E+01 - - t 45E»01

330E+01 . . . . . .
580E+01 - - •- - - 1 60E+01

720E01 450E+00 - 3 40E-02 6 78E-02 - 1 90E 01
1 50E+00 - •
210E+01 - - - 753E-01 2 60E+01

285E+00 - . . .
380E+00 500E+01 2 83E-01 5 84E-01 1 47E-01 5 04E-01 1 22E+00 380E-01
288E+00 - -• - - - 750E+00
2 78E+00 9 90E+00 - - - - 4 45E-01 1 50E+00
4 70E-01 2 70E+00 - - - 1 03E-01

526E+01 - • . . . .

EPCs\Combined Soil
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TABLE 5-9
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET ILLINOIS

ENSR INTERNATIONAL

Page 2 of 2

Constituent

MCPP
Pentachlorophenol

PCBs
Total PCBs

Oioxfn
2 3 7 8-TCDD-TEQ

Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

CAS

93-65-2
87-86-5

1336-36-3

1746-01-6

7440-36-0
7440-38-2
7440-39-3
7440-43-9
7440-47-3
7440-50-8
7439-92-1
7439-96-5
7439-97-6
7440-02-0

EPC • MLE Scenario (mg/kg) (b)
O 0 North P Q North Q Central Q South R S

467E+01
- ' 6 54E+01 1 63E+00 3 57E+01 - 1 15E+02

697E+01 1 78E+03 4 44E+00 2 93E+01 2 40E+00 566E+00 4 12E+01 1 76E+02

641E-03 325E-01 2 83E-04 5 24E-03 2 42E-03 2 15E-03 1 31E-03 4 67E-03

7 77E+00 - 1 15E+01
200E+01 1 29E+01 1 18E+01 1 47E+01 1 31E+01 6 12E+00

1 38E+03
3 93E+01 1 07E+01 1 23E+01

- - - - - - 8 82E+01 - 1 79E+02
229E+03

- ' 1 96E+03 - 8 28E+02 - 8 38E+02
842E+02 701E+02 '

1 65E+02 ' - - - 2 58E+00 2 51E+02
2 14E+02

EPC - RME Scenario (mg/kg) (c)
O O North P Q North Q Central Q South R S

618E+01
' - 1 63E+02 ' 6 52E+00 7 74E+01 - 4 40E+02

298E+02 3 03E+03 ' 1 69E+01 5 40E+01 4 35E+00 1 90E+01 8 89E+01 1 01E+03

304E-02 497E-01 4 42E-04 1 11E-02 3 79E-03 4 51E-03 1 78E-03 2 59E-02

- 1 66E+01 - 1 87E+01
3 70E+01 1 69E+01 1 54E+01 ' 2 22E+01 1 72E+01 7 32E+00

303E+03
8 60E+01 1 33E+01 ' 1 89E+01

- - - - - - - 1 30E+02 - 4 80E+02
641E+03

- ' - 1 96E+03 - 8 28E+02 - 8 38E+02
1 29E+03 8 53E+02

360E+02 - - - 358E+00 6 99E+02
4 31E+02

Notes
"- ' Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure point concentration

MOPA • 2-Methyl-4-chlorophenoxyacetic acid
MCPP • 2.(2-Methyl-4-chloroph8noxy) propionic acid
MLE - Mcst Likely Exposure
PCbs - Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ • 2 3 7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
(a) Combined soil is comprised of surface soil, subsurface soil and waste
(b) Average concentration
(c) Lower ol the 95% upper confidence limit and (he maximum detected concentration Selection shown in Appendix 1 RME EPCs for Lead are averages

EPCs\Combined Soil
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TABLE 5-10
EXPOSURE POINT CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

OUTDOOR AIR CONCENTRATIONS • MODELED FROM SOIL (a) (b)
ENSR INTERNATIONAL

Page 1 of 2

Constituent

VOCs^jL
1 1 2-Tnchloroetfiane
1 2-Dichloroethane
1 2-Oichloroethene (total)
4-Methyl-2 pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroelhene
Toluene
Trichloroethylene
Xytenes Total

SVpCs (b)
2,4 ,6-Tnchlorophenol
2-Nitroaniline
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Ben?o(b)fluoranthene
Dioenzofa h)anthracene

Pesticides (b)
4,4 -DDT
beta BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor

Herbicides (b)
Pentachlorophenol

PCBs (b)
Total PCBs

Djoxm (b)
2 3 7 8 TCDD-TEQ

CAS

79-00-5
107-06-2
540-59-0
108-10-1
71-43-2
108-90-7
S7-66-3
75-09-2
100-41-4
127-18-4
108-88-3
79-01-6

1330-20-7

68-06-2
88-74-4
100-01-6
56-55-3
50-32-8

205-99-2
53-70-3

50-29-3
319-85-7
60-57-1
58-89-9
76-44-8

87-86-5

1336-36-3

174601 6

EPC - MLE Scenario (mg/m3)

O 0 North P Q North Q Central Q South R S
•

27E-05
- 3 7E-05 - - 1 5E-04

' - - 54E-05
5 1E-03

67E-03 41E-03 1 3E-04 7 8E-05 - 1 5E-05 2 4E-04 1 1E-04
1 5E-02 31E-02 - - - -- 1 1E-03 1 3E-03

22E-05
3 5E-03 - - -- ' 2 5E-04

3 3E-02 4 8E-02 1 4E-03 4 OE-04 - 1 6E-03 3 5E-05 1 2E-03
3 4E-04 2 5E-03 2 2E-04 - - 1 4E-03 8 4E-05

4 8E-03 - - - -- 7 5E-03 1 2E-03 8 7E-03
39E-05 1 2E-05 - 2 5E-06 5 2E-03 1 1E-03

1 7E-01 25E-01 74E-03 2 9E-03 - 1 1E-02 2 2E-04 8 4E-03

572E-09
378E-09
395E-08

760E-10 ' - ' 552E-09
410E-10 1 69E-09 •• 816E-10 - 377E-09

989E-10 - 466E-09
2 89E-10 - - - 1 35E-09

1 09E-08
1 77E-08

1 24E-10 - . . . \ 09E-10
511E-09
1 02E-09

300E-07

736E09 643E-07 2 43E-09 781E-10 1 47E-09 3 75E-09 - 6 88E-07

407E-12 461E-11 •- - 1 55E-12 940E-13

EPC - RME Scenario (mg/m1)

O O North P Q North Q Central Q South R S

50E-05
85E-05 - - 29E-04

1 2E-04
| - - .. - - .. 20E-02

3 5E-02 6 6E-03 2 2E-04 1 9E-04 - 3 4E-05 4 8E-04 3 2E-04
52E-02 ' 46E-02 - - •- -- 2 8E-03 5 8E-03

39E-05
83E-03 - - - - - 86E-04

1 9E-01 72E-02 1 3E-02 8 9E-04 - 4 1E-03 6 2E-05 4 2E-03
65E-04 30E-03 5 6E-04 - - 2 9E-03 2 1E-04

2 7E-02 - - - - 1 9E-02 2 OE-03 3 9E-02
1 9E-04 2 4E-05 - 5 9E-06 4 5E-02 5 OE-03

97E-01 37E-01 70E-02 6 7E-03 - ' 2 9E-02 4 2E-05 3 5E-02

! 12£-08
627E-09

- - - - .. .. 7 77E-08
1 40E-09 ' - 1 09E-08

913E-10 245E-09 - 1 43E-09 - 7 36E-09
1 84E-09 - 9 OOE-09

I - - 504E-10 - - -- 245E09

218E-08
3S4E-08

245E-10 - -- - - 367E-10
1 02E-08

- - - - - - - 204E-09

. . . . . . . . 6 O O E 0 7

1 47E-08 643E-07 9 57E-09 2 55E-09 351E-09 6 95E-09 - 1 37E-06

B08E-12 461E-11 - - 451E-12 2 30E-12
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TABLE 5-10
EXPOSURE POINT CONCENTRATIONS •
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

OUTDOOR AIR CONCENTRATIONS - MODELED FROM SOIL (a) (b)
ENSR INTERNATIONAL

Page 2 of 2

Constituent

Metalsjb)
Antimony
Arsenic
C<tdmium
Ct rcmium
M.Tn^janese
Mrrrury

CAS

7440 36 0
7440 38 2
7440 43-9
7440-47 3
7439 96 5
7439 97-6

EPC - MLE Scenario (mg/m3)

0 0 North P Q North Q Central Q South R S

948E-09
1 92E-08 ' 9 95E-09 1 32E-08

275E-08 - - '
1 15E-07
823E-07

390E-08
'

EPC - RME Scenario (mg/m1)

O 0 North P Q North Q Central Q South R S

1 95E-08
3 54E-08 - 1 77E-08 1 84E-08

1 25E-07 - '
247E-07
1 17E 06

390E-08
'

Notes
'-- ' Not a conslituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE • Most Likely Exposure
PCBs - Polychlorinated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
(a) Concentration of VOCs in outdoor air (mg/m3) were modeled from EPCs in combined soil (Table 5-9) using the RBCA Tool Kit (version 1 3a) in Appendix L
(b) Concentration of non-VOCs in outdoor air (mg/m3) = EPCs in surface soil (mg/kg) (Table 5-8) / particulate emission factor (PEF) (rrvVkg) PEFs are calculated in Tables 5-19 through 5-21
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TABLE 5-11
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR - MODELED FROM COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 2

Constituent

VOCi(a)
1 1 2-Tnchioroethane
1 2-Dtchloroethane
1 2-Dichloroethene (total)
4 Melhyl-2 pentanone {MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tncfiloroethylene
Xylenes Total

§VOCs (bl
1 2-Dichlorobenzene
1 3-Dichlorobenzene
1 4-Dichlorobenzene
2 4 6 Trichlorophenol
2 4-Dtchlorophenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroanilme
4-Nitroaniline
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
h f) Phlnrn th IWthar

t>is(2-Elhylhexyl)prthalate
Oibenzo(a,h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticide? (b|

4 4'-DDT
Aldrin
alphj-BHC
beta BHC
deita-BHC
Diol<'nn
gamma-BHC (Lindane)
Heptachlor
Hcp'achlor Epoxide

Herbicides [bl
MCPA

CAS

79-00-5
107-06-2
540-59-0
108-10-1
71-43-2
108-90-7
67-66-3
75-09-2

100-41-4
127-18-4
108-88-3
79-01-6

1330-20-7

95-50-1
541-73-1
106-46-7
88-06-2
120-83-2
95-57-8
91-57-6
68-74-4
100-01-6
56-55-3
50-32-8

205-99-2

117-81-7
53-70-3
118-74-1
91-20-3
98-95-3

50-29-3
309-00-2
319-84-6
319-85-7
319-86-8
60-57-1
58-89-9
76-44 8

1024-57-3

94-74-6

EPC - MLE Scenario (mg/m3)
O O North P Q North Q Central Q South R S

. . 1 3E-04
29E-04 - - 74E-04

27E-04
. . . . - 25E-02

1 7E-01 76E-02 1 1E-03 1 2E-03 - 2 3E-04 1 2E-03 ' 5 4E-04
1 6E-01 2 3E-01 - - - - 5 6E-03 6 4E-03

- - 1 1E-04
8 3E-02 - - 1 2E-03

39E-01 41E-01 71E-03 2 8E-03 - 1 1E-02 1 7E-04 5 8E-03
' 63E-03 23E-02 3 5E-03 - - 72E-03 ' 4 2E-04

87E-02 - - - - 81E-02 5 8E-03 , 4 4E-02
- 3 2E-04 1 7E-04 - 3 4E-05 2 8E-02 5 6E-03

23E»00 24E+00 3 7E-02 23E-02 •- 8 8E-02 1 1 E-03 , 4 2E-02

148E-05 - - - -
356E-07 - - - - 203E-07

1 12E-06 i 3 82E-08 ' 1 47E-06 - - 1 51E-07 2 34E-06
1 55E-07 1 44E-06 - 2 34E-07 - - I441E-06 1 82E-07

1 38E-06 - - 1 96E-05
- - - - - 2 24E-06

496E-06 - _ - - '
675E-08 1 38E-06 - 2 28E-07 - - 9 12E-08 1 29E-07

2 06E-05 - - - 2 47E-07 1 16E-06
2 77E-07 9 21E-07 - 7 40E-08 3 64E-08 3 55E-08 - 1 78E-07
1 73E-07 391E-07 1 58E-08 791E-081 3 85E-08 4 10E-08 - 1 39E-07
1 90E-07 3 68E-07 - 7 07E-08 4 69E-08 4 25E-08 - 1 59E-07

302E-06
511E-08 1 28E-07 - 1 27E-08 •- - - 5 96E-08

1 17E-07 - - -
1 10E-06 - - - - 7 02E-07 1 26E-06
247E-07 - - - - 398E-07

1 23E-06 - - - - - 1 70E-07
874E-09 1 32E-07 ' - - 1 14E-09 2 35E-09 ' - 3 63E-09

359E-08
4 35E-07 - - - 2 09E-08 2 63E-07

550E-08 - - - -
760E-08 1 17E-06 7 53E-09 2 07E-08 421E-09 7 96E-09 2 04E-08 6 80E-09
304E-08 - - - - - ' - 764E-08
4 72E-08 204E-07 - - - - 1 12E-08 1 64E-08
877E-09 750E-08 - - - 2 26E-09

1 30E-06 - - -

EPC • RME Scenario (mg/m3)
0 O North P Q North Q Central Q South R S

25E-04
- 6 8E-04 - - 1 4E-03

59E-04
- - - - - - - . . . . 9 9£ 0 2

8 6E-01 1 2E-01 1 9E-03 2 8E-03 - 5 2E-04 2 4E-03 1 6E-03
5 4E-01 3 4E-01 - - - - 1 4E-02 2 9E-02

1 9E-04
' 20E-01 - - . . ' _ ' . . 43E-03

23E+00 62E-01 6 4E-02 6 3E-03 - 2 9E-02 ' 3 1E-04 2 1E-02
1 2E-02 28E-02 8 8E-03 - -- 1 4E-02 1 1E-03

49E-01 - - - - 21E-01 ' 1 OE-02 1 9E-01
1 6E-03 32E-04 - 8 1E-05 2 3E-01 2 5E-02

1 3E+01 36E+00 ' 35E-01 5 3E-02 - 23E-01 21 E-03 1 7E-01

312E-05 - , - -- - l
720E-07 - - - - ' - 720E-07

2 82E-06 1 7 20E-06 4 02E-06 - - - 3 85E-07 1 20E-05
4 14E-07 3 66E-06 - | 5 86E-07 - - 1 02E-05 i 4 92E-07

311E-06 - - 508E-05
571E-06

1 20E-05
1 50E-07 372E-06 - 371E-07 - - 1 69E-07 i 2 76E-07

' 600E-05 ] - - - - 500E-07 3 42E-06
720E-07 2 16E-06 - ' 9 66E-08 6 42E-08 6 18E-08 - 4 80E-07
4 26E-07 6 60E-07 ' 4 02E-08 1 OOE-07 7 44E-08 6 84E-08 ' - 3 24E-07
4 74E-07 7 20E-07 - 9 06E-08 9 60E-08 7 08E-08 - 3 96E-07

- - - - - - - - i . . 780E-06
1 80E-07 2 76E-07 ' - 1 89E-08 - ' - 1 08E-07

270E-07
2 46E-06 - ' - . . _ 1 76E-06 2 88E-06
660E-07 - - - - 870E-07

1 98E-06 - - -
348E-06 - - - - - 960E-07

4 32E-08 2 70E-07 - - 2 04E-09 4 07E-09 - 1 14E-08
900E-08 - - - -
1 26E-06 - - - - 4 52E-08 1 56E-06

1 71E-07
2 28E-07 3 OOE-06 1 70E-08 3 50E-08 8 82E-09 3 02E-08 7 32E-08 2 28E-08
1 73E-07 - - - - - - 4 50E-07
1 67E-07 ' 5 94E-07 . . . . - 2 67E-08 9 OOE-08
282E-OB 1 62E-07 - - - 6 18E-09

3 16E-06
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August 31, 2003
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TABLE 5-11
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR - MODELED FROM COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 of 2

Constituent

MCPP
Pentachlorophenol

PCBs (b)
Total PCBs

Dioxin (b)
2 3 7 8-TCDD-TEQ

Metal£ (bl

Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Morrury
Nickel

CAS

93-65 2
87-86 5

1336-36-3

1746-01-6

7440-36-0
7440-38-2
7440-39-3
7440-43-9
7440-47-3
7440-50-8
7439-92-1
7439-96-5
7439-97-6
7440-02-0

EPC - MLE Scanarlo (mg/m3)
0 O North P Q North Q Central Q South R S

280E-06
- 3 92E-06 9 76E-08 2 14E-06 - 6 88E-06

4 18E-06 1 07E-04 2 67E-07 1 76E-06 1 44E-07 3 39E-07 2 47E-06 1 05E-05

385E-10 1 95E-06 1 70E-11 3 14E-10 1 45E-10 1 29E-10 789E-11 2 BOE-10

466E-07 - 689E-07
1 20E-06 7 75E-07 7 07E-07 8 83E-07 7 88E-07 ' 3 67E-07

826E-05 - -
236E-06 640E-07 7 36E-07 - -

- - - - - - - 5 29E-06 - 1 08E-05
' - ' 1 37E-04 -

1 17E-04 - 497E-05 - 5 03E-05
505E-05 421E-05

9 90E-06 - 1 55E-07 1 50E-05
1 28E-05

EPC - RME Scanarlo (mg/m3)
O O North P Q North Q Central Q South R S

371E-06
978E-06 391E-07 4 64 E -06 - 2 64E-05

1 79E-05 1 82E-04 101E-06 3 24E-06 261E-07 1 14E-06 5 33E-06 6 05E 05

1 82E-09 298E-08 265E-11 666E-10 227E-10 2 71E-10 1 07E-10 1 55E-09

996E-07 - 1 12E-06
222E-06 101E-061 924E-07 1 33E-06 1 03E-06 4 39E-07

- ' - 1 82E-04 ' - . . . -
516E-06 798E-07* 1 13E-06

780E-06 - 288E-05
3B5E-04

- 1 18E-04 - 4 97E-05 - 5 03E-05
774E-05 512E-05

2 16E-05 - - - 215E-07 4 19E-05
259E-05

Notes
- ' Not a constituent of potential concern in this location

CAS - Chemical Abstracts Service
EPC - Exposure point concentration
MCPA • 2-Methyl-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid
MLE - Most Likely Exposure
PCBs - Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2,3 7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
(a) Excavation air concentrations for VOCs were modeled from combined soil EPCs (Table 5-9) using the RBCA Toolkit for Chemical Releases (Version 1 3a) (See Appendix L)
(b) Excavation air concentrations for non-VOCs are the combined soil EPC (mg/kg) (Table 5-9) multiplied by the PM10 (Particulate Matter of 10 microns in diameter) dust concentration (0 06 mg/m3) (MADEP, 1995)

and multiplied by a unit correction factor (1E-6 kg/mg)

EPCs\Excavation Air from Soil
August 31, 2003
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TABLE 5-12
EXPOSURE POINT CONCENTRATIONS - SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

SVOCs
2 4 Dichlorophenol
4 Chloroaralme

Herbicides
MCPA
MCPP

Metals,
Lead
Manganese

CAS

12083-2
106-47 8

94-74-6
93-65-2

7439-92-1
7439-96-5

EPC - MLE Scenario (mg/L) (a^
Pond (Site Q) River

6 01 E-03
1 22E-02

3 10E-02
5 30E-02

1 40E-02
4 60E-01

EPC - RME Scenario (mg/L) (b)
Pond (Site Q) River

8 95E-03
1 90E-02

3 10E-02
5 30E-02

1 40E-02
4 60E-01

Notes
Not a constituent of potential concern in this location

CAS - Chemical Abstracts Service
EPC - Exposure point concentration
MCPA - 2-Methyl-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4 chlorophenoxy) propionic acid
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
(a) Average concentration
(b) Lower of the 95% upper confidence limit and the maximum detected concentration

Selection shown in Appendix I

EPCs\Surface Water
August 31, 2003
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TABLE 5-13
EXPOSURE POINT CONCENTRATIONS - SEDIVENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

Metals
Arsenic

CAS

7440-38-2

EPC - MLE Scenario (mg/kg) (a)
River

290E+00

EPC - RME Scenario (mg/kg) (b)
River

341E+00

Notes
CAS - Chemical Abstracts Service
EPC - Exposure point concentration
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) Average concentration
(b) Lower of the 95% upper confidence limit and the maximum detected concentration

Selection shown m Appendix I

EPCs\Sediment
August 31, 2003
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TABLE 5-14
EXPOSURE POINT CONCENTRATIONS - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

SVQCs
Benzo(a)anthracene
Benzo(a)pyrene
tns(2-Elhylhexyl)phthalate
Dibenzofa h)anthracene

Pesticides
4 4 -DDE
4 4 -DOT
alprta-Chlordane
beta-BHC
Dieldrin

PCBs
Total PCBs

Dioxin
2 3 7 8-TCDD TEQ

Metals
Arsenic
Mercury

CAS

56-55-3
50-32-8
117-81-7
53-70-3

72-55-9
50-29-3

5103-71-9
319-85-7
60-57-1

1336-36-3

1746-01-6

7440-38 2
7439-97 6

EPC - MLE Scenario (mg/kg) (a)
ODA PDA UDA Pond (Site Q) Pond (Site Q)

Buffalo Buffalo Buffalo Black Bullhead Carp
Fillet Fillet Fillet Fillet Fillet

- - - 1 40E-01
- - - 1 80E-01

500E-01
1 40E-01

1 70E-02
360E-01 330E-01
1 OOE-02 1 60E-02

- - - 1 70E-02
8 10E-03 1 OOE-01 1 90E-01

387E+00 1 OOE+01

7 39E 07 5 25E-07 4 57E-06 3 84E-06 1 84E-05

780E-01 820E-01
2 50E-01 7 10E-02

'

EPC - RME Scenario (mg/kg) (b)
DDA PDA UDA Pond (Sit* Q) Pond (Site Q)

Buffalo Buffalo Buffalo Black Bullhead Carp
Fillet Fillet Fillet Fillet Fillet

1 40E-01
1 80E-01
5 OOE-01
1 40E-01

1 70E-02
360E-01 330E-01

- - - - - 1 0OE-02 1 60E-02
- - 1 70E-02

- 8 10E-03 ' 1 OOE-01 1 90E-01

3 87E-KX) 1 OOE+01
..

7 39E-07 6 25E-07 4 57E-06 3 84E-06 1 84E-05

780E-01 820E-01
250E-01 710E-02

N M?s
Not a constituent of potential concern in this location

CAS - Chemical Abstracts Service
DOA - Downstream Discharge Area (Mississippi River)
EPC - Exposure point concentration
MLE - MosI Likely Exposure
PCBs - Polychlonnated Biphenyls
PDA - Plume Discharge Area (Mississipp River)
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2 3 7 8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
UOA - Upstream Discharge Area (Mississippi River)
(a) Average concentration
(b) Maximum detected concentration

EPCs\Fish Tissue
August 31, 2003
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TABLE 5-15
EXPOSURE POINT CONCENTRATIONS •
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

MID/SHALLOW CROUNDWATER AND LEACHATE
ENSR INTERNATIONAL

Page 1 of 2

Constituent

VOQs
1 2-Oichforoethane
1 2-Dichtoroethene {total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acelone
Benzene
ChiQfofaenzene
Chloroform
Chioromethane
Dichloromethane
Tetrachloroethene
Toluene
Trich'oroethylene

sygcy
2 4 6 Tnchlorophenol
2 4-Dichlorophenol
2 4-Dimethylphenol
2-Chlorophenol
2-Nitroamline
3.Melnylphenol/4-Methylph8nol
4-Chloroamlrne
4-Nltrogniline
Benzo(a)pyrene
8en2o(b)fluorantnene
Benzo(g n tjperylene
6enzo{k)fluoranthene
Oibenzotfa nfanlhracene
lnrano{1 2 J-cd)pyrene
Naphthalene
Nitrobenzene
Phenol

Peslicljes _
4 4 DDT
be a BHC
Oit IrJ in
Endnn Ketone
gamma-BHC (Lindanel
Heptachlor

H«rblcid««
2 4 5 T
24-0
Penlachlorophenol

PCBs
Total PCBs

2 7 8 T C D D T E Q ~

CAS

107-062
540-59-0
78-93-3
108-10-1
87-64-1
71-43-2
108-90-7
67-66 3
74-67 3
75-09-2
127-18-1
108-88 3
79-01 6

88-06-2
120-83-2
105-67-9
95-57-8
88-74-4
106-44-5
106-47-8
100-01-6
50-32-8
205-99-2
191-24-2
207-08-9
53 70-3
193-39 5
91 203
98953
108-95 2

5 0 2 9 3
31985 7
60-57 1

53494-70-5
5889-9"
76-44-8

93^76-5
94-75 r
87 86 5

~1336-36~3

1746-01 6

EPC • MLE/RME Sctnarlo (mg/L) (a)
Mid (b)

Q - AA-Q-6-24 R - AA-R-1 -28

_
-
_

-
_

4 75E-01 5 10E-01
2 OOE»00

-
3 20E-03

-
_

-
-

-
-
-
-
-

-
-

~ — 2

- ~ — — = —

-

~ E~ ~ ~ —

— - — — - _

_r — _- _

_

_ — — — —

_r __ - _

Shallow
O- AA-O-1 -16

-
-
_

-
-
-
-
-
_

-
I -

-
-

-
_

-
-
-
-
-

' 1 60E^03
t 10E-03

1 20E-03
2 70E-03
3 OOE-03

' — —

— I -

-

— "

^ L»«ch«t«
L-O-1 L-Q-1 L-R-1

2 15E*00 5 OOE*01
1 30E«01

- 7 90E»00
2 10E-01 7 50E-01

1 406*00 3 20E»01
920E-01 425E-01 6 80E»00
1 70E»00 1 15E-00 1 30E»00

' 200E*00
_

4 70E-02 1 90E*00
8 25E-02 3 30E-01

' 2 106*01
2 OOE-02 1 50E*02

3 SOE-Ol"7 !̂ 2SE*01
3 20E-01 1 70E*02 I

2 40E-01
3 30E-01 7 90E*00 1 10E»01
260E-01 1 55E»01
6 40E-01 1 60E»00 4 50E*00
4 20E»00 9 30E*00 4 20E+01
7 OOE-01 1 07E*00 1 80E«01

- " ^ TioE»00~
, -

" 5?6¥il ~20E»ob~ "̂
8 OOE-02 1 306 '00
3 806*00 8 05£»00 1 10E»03

- ~~ - 2WE-oi~
250E-03 1 35E-02 2 OOE-01

1 90E-01
3 206-03

2 80E-02
2 10E )̂1

410E-01 - - ~
930E-01 965E»01 3 60E»00
7 80E-01 4 60E«00

^549E^02 T04E43~ 3986*00

~687E-flT - ~3 14E06

EPCslMidShallowGW&Leachate
August 31, 2003
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TABLE 5-15
EXPOSURE POINT CONCENTRATIONS - MID/SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 2

Constituent

Metali
Amirrony
Arsenic
Beryllium
Chromium
Cobalt
Lead
Manqanese
Mercury
Nickel
Thallum
Venedium
Zirc

CAS

7440-36-0
7440-38-2
7440-41-7
7440-47-3
7440-48-4
7439-92-1
7439-96-5
7439-97-6
7440-02-0
7440-28-0
7440-62-2
7440-66-6

EPC - MLE/RME Scenario (mg/L) (a)
Mid (b)

Q - AA-Q-6-24 R - AA-R-1 -28

-
_
_
_

-
-
-
_

-
-
-
_

Shallow
O- AA-O-1 -16

-
7 OOE-02

-
_

-
190E-02
4106*00

-
-
-
-
-

Laachat*
L-O-1 L-O-1 L-R-1

1 60E-02
_

- 3 106-02
' 6 OOE-01
[ 2606*00_

1 806*01 1 806*00 2 506*02
1 306-02

' 3 106-01 1 80E»00
3706-03 - ' 120E-01

- 3 60E-01
7456*00 990E*01

Notes
"- Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
PCBs - Polychlormaled Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2,3,7.8-T6trachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
(a) EPCs for groundwater represent reported sample concentration Therefore. RME and MLE EPCs are the same
(b) EPCs in mid-groundwater are used to predict Indoor and outdoor air EPCs for VOCs to be evaluated via (lie inhalation

pathway Receptors are not assumed to directly contact mid-groundwater

EPCs\MidShallowGW&Leachate
August 31 2003

Revision 0



TABLE 5-16
EXPOSURE POINT CONCENTRATIONS - EXCAVATION TRENCH AIR VOCs -
MODELED FROM SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

VOCs
1 2-Dichloroelhane
1 2 Oichloroethene (total)
2-9Ltanone(MEK)
4-Methyl-2 pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromstnane
Tetrachloroethene
Toluene
TnchJoroethylene

CAS

107-062
540-59 0
78-93-3
108-10-1
67-64-1
71-43-2
108-90-7
67-66-3
74-87-3
75-09-2
127-18-4
108-88-3
79-01-6

EPC - MLE/RME Scenario (mg/m3) (a) (b)
Shallow

O- AA-O-1 -16

-
-
-
-
-
-
-
-
-
-
-
-
-

Leachate

L-O-1 L-Q-1 L-R-1

5 78E-02 1 35E*00
386E-01
1 69E-01

451E-03 1 61E-02
298E-02 681E-01

2 49E-02 1 15E-02 1 84E-01
424E-02 287E-02 ' 325E-02

- 5 48E-02
_

' 1 42E-03 ' 5 76E-02
' 1 99E-03 7 95E-01

- - 5 22E-01
5 16E-04 3 87E+00

Notes
"--" Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC • Exposure Point Concentration
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds
(a) Modeled from shallow groundwater and leachate EPCs (Table 5-15) using the

excavation trench model in Appendix K
(b) EPCs for groundwater represent reported sample concentration Therefore, RME and

MLE EPCs are the same

EPCs\Excavation Trench Air from GW
August 31 2003
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TABLE 5-17
EXPOSURE POINT CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
INDOOR AIR VOCs (a)

Constituent

VOCs
1 2 Dichloroetnane
1 2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

CAS

107-06-2
540-59-0
78-93-3
108-10-1
67-64-1
71-43-2
108-90-7
67-66-3
74-87-3
75-09-2
127-18-4
108-88-3
79-01-6

EPC • MLE/RME Scenario (mg/m1) (b)
Mid

Q-AA-Q-6-24 R- AA-R-1 -28

-
-
-
„
..

253E-05 251E-05
1 27E-05

..

2 17E-04

..

..

Shallow

0- AA-O-1 -16

-
-
-
-
-
-
_

-
-
-
-
_
-

Leachate

L-O-1 L-Q-1 L-R-1

7 37E-06 ' 4 72E-07
200E-06

- 2 70E-08
701E-07 828E-07

4 65E-07 2 066-08
318E-05 366E-05 2 70E-06
1 62E-05 1 87E-05 1 58E-06

1 88E-06
_

1 75E-05 ' 1 16E-06
929E-05 ' 798E-06

- 3 02E-06
6 02E-05 4 82E-06

Notes
"-- ' Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds
(a) Modeled from mid-groundwater and leachate EPCs (Table 5-15) using the USEPA Johnson and Ettmger Model, GW-ADV

(USEPA 2000b, 2001b) (see Appendix J)
(b) EPCs for groundwater represent sample concentrations Therefore, RME and MLE EPCs are the same

EPCsMndoor Air
August 31, 2003
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TABLE 5-18
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR VOCs -
MODELED FROM MID/SHALLOW GROUNDWATER AND LEACHATE (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

VOCs
1 2-Oichloroethane
1 2-Dichloroethene (total)
2-Sulanone (MEK)
4-Methyt-2-pentanone (MIBK)
Acetone
Benzene
Chlcroben^ene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

CAS

107-06-2
540-59-0
78-93-3
108-10-1
67-64-1
71^.3-2
108-90-7
67-66-3
74-87-3
75-09-2
127-18-4
108-88-3
79-01-6

EPC - MLE7RME Scenario
Mid

Q - AA-Q-6-24 R - AA-R-1 -28

-
_
_

..

..
4 OE-05 1 8E-07

5 8E-07
..

1 7E-08

..

: :

Shallow

O-AA-O-1-16

-
-
-

-
-
_
-
-
-
_
-

mg/m3) (b)
Leachate

L-O-1 L-Q-1 L-R-1

1 OE-04 2 OE-03
3 8E-03
7 3E-05

3 7E-05 4 9E-05
9 6E-06 1 OE-04

9 OE-05 3 9E-05 5 7E-04
1 2E-04 7 2E-05 7 3E-05

1 4E-04
_

32E-06 1 1E-04
1 5E-05 5 6E-03

1 9E-03
87E-06 51E-02

Notes
"--" Not a constituent of potential concern in this location.
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds
(a) Modeled from mid/shallow groundwater and leachate EPCs (Table 5-15) using the RBCA Tool Kit

(version 1 3a) in Appendix L.
(b) EPCs for groundwater represent reported sample concentration Therefore, RME and MLE EPCs are the same

EPCs\Outdoor Air from GW
August 31, 2003

Revision 0



TABLE 5-19
CALCULATION OF PARTICULATE EMISSION FACTOR - SITE O NORTH
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Parameter

Q/C

V

Dm

Ut

Fix

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

unitless

m3/kg

Value

76.08

0.5

4.69

11.32

0.194

1.10E+09

Source

(a)

(b)

(b)

(b)

(b)

(c)
Notes
(a) USEPA, !996a Soil Screening Guidance: User's Guide Exhibit 11

Value for Chicago, Illinois, 2 acre source area.
(b) USEPA, 1996a Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (m*3/kg) = QIC (g/m*2-s per kg/mA3) x 3600s/h
0 036 x (1-V) x (Um/Ut)A3 x F(x)

EPCs\PEF
August 31, 2003
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TABLE 5-20
CALCULATION OF PARTICULATE EMISSION FACTOR - SITE S
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Parameter

Q/C

V

Um

Ut

F(x)

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

unitless

m3/kg

Value

8581

05

469

11 32

0194

1 24E+09

Source

(a)

(b)

(b)

(b)

(b)

(c)
Notes
(a) USEPA 1996a Soil Screening Guidance User's Guide Exhibit 11

Value for Chicago Illinois, 1 acre source area
(b) USEPA I996a Soil Screening Guidance User's Guide Default value Equations
(c) USEPA 1996a Soil Screening Guidance User's Guide Calculated using above parameters and Equation 5

PEF (mA3/kg) = Q/C (g/m*2-s per kg/mA3) x 3600s/h
0 036 x (1-V) x (Um/Ut)A3 x F(x)

EPCs\PEF
August 31, 2003
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TABLE 5-21
CALCULATION OF PARTICULATE EMISSION FACTOR - SITES 0, P, Q NORTH, Q CENTRAL, Q SOUTH, R
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Parameter

Q C

V

Urn

Ut

F(x)

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

unitless

m3/kg

Value

5060

05

469

11 32

0194

7 33E+08

Source

(a)

(b)

(b)

(b)

(b)

(c)
Notes
(a) USEPA, 1996a Soil Screening Guidance User's Guide Exhibit 11

Value for Chicago Illinois, 30 acre source area
(b) USEPA 1996a Soil Screening Guidance User's Guide Default value Equations
(c) USEPA 1996a Soil Screening Guidance User's Guide Calculated using above parameters and Equation 5

PEF (mA3/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0 036 x (1-V) x (Um/Ut)A3 x F(x)
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TABLE 5-22

ABSORPTION ADJUSTMENT FACTORS (AAF«) FOR CHRONIC EXPOSURE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 Rl/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 2

Conitltuant

VOCl

l 1 2-Tricnloroethane

1 2-Dichloroetnane

1 2-Oichloroeir.ena (total)

2-Butanone (MEK)

4-Methyl-2-penlanone (MIBK)

Acetone

Benzene

CNorobenzene

Ctilorotorm

CWoromethane

Oichloromelhana

Ethyl benzene

Tetrachloroelhene

Toluene

Tricliloroethylene

Xylenes Total

SVOCl
1 2-Dichlorobenzena

1 3-0<chlorobenzene

1 4-Dichlorobenzene
2 4 6-Tnchlorophertol

2 4-Oichlorophenol

2 4-Oimetnylphenol

2-CNorophenol

2-Mftlhylnaohtnalene

2-Nlroaniline
S-MatnylpnenolM-Metryipfenol

4-O loroaniline

4-N iroanihne

Ben;o(a)an!hfacene

Ben;o(a)pyrene

Ben;o(b)fluoranthene

Ben/o(g h ijperylena

Ben^oCOfluo'anthflne

bis(2-Ethyine*yl)pntnaiate

DibenzoO h (anthracene

Hex.Khlorobenzene

lndeno(1 2 3-cdlpyrene

Naphthalene

NttroDenzene

Phenol

EiDoeure Route (Medium) (unltton viluw)
Oral (Wil.r)

C«rc Noncarc.

1 1
1 1

NA 1

NA 1

NA 1

NA 1

1 1

NA 1

NA 1

1 NA

1 1

NA 1

1 1

NA 1

1 1

NA 1

NA 1

NA 1 (a)

1 1

1 1

NA 1

NA 1

NA 1

NA 1

NA NA

NA 1

NA 1

NA 1

1 NA

1 NA

1 NA

NA 1

1 NA

1 NA

1 1

1 NA

1 1

1 NA

NA 1

NA 1

NA 1

Oral (SoU)
Care. Noncarc.

1 1
1 1

NA 1

NA 1

NA 1

NA 1

1 1

NA 1

NA 1

1 NA

1 1

NA 1

1 1

NA 1
1 1

NA 1

NA 1

NA 1 (a)

1 1

1 1

NA 1

NA 1

NA 1

NA 029

NA NA

NA 1

NA 1

NA 1

029 NA

029 NA

029 NA

NA 029

029 NA

1 NA
1 1

029 NA

083 083

029 NA

NA 029

NA 1

NA 1

Oral (Diet)

Care. Noncarc.

1 1

1 1

NA 1

NA 1

NA 1

NA 1

1 1

NA 1

NA 1

1 NA

1 1

NA 1

1 1

NA 1

1 1

NA 1

NA 1

NA 1 (a)

1 1

1 1

NA 1

NA 1

NA 1

NA 1

NA NA

NA 1

NA 1

NA 1

1 NA

1 NA

1 NA

NA 1

1 NA

1 NA

1 1

1 NA

1 1

1 NA

NA 1

NA 1

NA 1

Oerm.l (Water)
Care. Noncarc.

1 1
1 1

NA 1

NA 1

NA 1

NA 1

213 213

NA 1

NA 1

1 NA

16 16

NA 1

1 1

NA 1

1 1

NA 1 t

NA 1

NA 1 (a)

1 1
1 1

NA 1
NA 1
NA 1

NA 1
NA MA
NA 1
NA 1
NA t

1 NA

1 NA
t NA

NA 1
1 NA
1 NA
1 1

1 NA
11 11
1 NA

NA 1
NA 1
NA 1

Dermal (Soil)

Care. Noncarc.

001 001
001 001
NA 001
NA 001

NA 001
NA 001

002 002
NA 001
NA 001

001 NA

0016 0016
NA 001
001 001
NA 001
001 001
NA 0011

NA 001
NA 001 (a)
001 001
001 001
NA 001
NA 001
NA 001
NA 01
NA NA

NA 001
NA 001
NA 001

002 NA
002 NA
002 NA
NA 01

002 NA
0 01 NA
0 004 0 004
002 NA
004 004
002 NA

NA 01
NA 001
NA 001

Inhalation
Care. Noncarc.

1 NA

1 1

NA NA

NA 1

NA 1

NA NA

1 1

NA 1

066 1

1 1

1 1

1 1

1 1

NA 1

1 1

NA 1

NA 1

NA 1 (a)

1 1

1 NA

NA NA

NA NA

NA NA

NA 1

NA 1

NA NA

NA NA

NA 1

1 NA

1 NA

1 NA

NA NA

1 NA

1 NA

NA NA

1 NA

1 NA

1 NA

NA 1

NA 1

NA NA
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TABLE 5-22
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 ol 2

Constituent

Pesticide!

4 4 ODE

4 4 -DDT

AlOrin

alpha BHC

alpha Chlordane

bela-BHC

della-BHC

Dieldnn

Endnn Ketone

gamma-BHC (Lindana)

Heplachlor

Heplachlor epoxide

Herbicide!

2 4 5 T

24 D

MCPA

MCPP

Pemachlorophenol

PCBi

Total PCBs

Diox h

2 3 7 8 TCDD-TEQ

Metale
Antimony

Arsenic
Banum

Beryllium

Cadniium

Chrr mium

Cobjll

Copper

Laal

Manganese

Mercury
Nckei

Tha 1 um

Vanadium

Zinc

Exooaure Route (Medium) (unities! valuee)
Oral (Water)

Care Noncarc

1 1

1 1

1 1

1 1

1 1

1 1

NA 1

1 1

NA 1

1 1

1 1

1 1

NA 1

NA 1

NA 1

NA 1

1 1

1 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA NA

NA 1

NA 2

NA 1

NA 1

NA 1

NA 1 6

Oral (Soil)

Care Noncarc

1 1

1 1

1 1

1 1

1 1

1 1

NA 1

1 1

NA 1

1 1

1 1

1 1

NA 1

NA 1

NA 1

NA 1

1 1

0 83 0 83

04 NA

NA 1

03 03

NA 1

NA 1

NA 1

NA 03

NA 1

NA 1

NA NA

NA 1

NA 2

NA 1

NA 1

NA 1

NA 1

Oral (DM)

Care Noncarc

1 1

1 1

1 1

1 l

1 1

1 1

NA 1

1 1

NA 1

1 1

1 1

t 1

NA 1

NA 1

NA 1

NA 1

1 1

1 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

NA 03

NA 1

NA 1

NA NA

NA 1

NA 2

NA 1

NA 1

NA 1

NA 1

Dermal (Water)

Care Noncarc

1 1

1 1

1 t

1 1

1 1

1 1

NA 1

1 1

NA 1

1 1

1 1

1 1

NA 1

NA 1

NA 1

NA 1

1 1

11 11

1 a NA

NA 67
1 1

NA 1
NA 100

NA 40
NA 40
NA 1
NA 167

NA NA
NA 10
NA 137
NA 77
NA 1
NA 10
NA 303

Dermal (Soil)

Care Nonearc

001 001
001 001
001 001
001 001
001 001
001 001
NA 001

001 001
NA 001

001 001
001 001
001 001

NA 001
NA 001
NA 001
NA 001
001 001

004 004

004 NA

NA 0007

0001 oooi
NA 0001

NA 01

NA 004

NA 000

NA 001

NA 0002

NA NA

NA 001

NA 0007

NA OOIJ

NA 0001

NA 001

NA 0003

Inhalation

Care Noncarc

NA NA

1 NA

1 NA

1 NA

1 1

1 NA

NA NA

1 NA

NA NA

NA NA

1 NA

1 NA

NA NA

NA NA

NA NA

NA NA

NA NA

1 NA

OSS NA

NA NA

1 NA

NA 1
1 1

1 NA

1 1

1 1

NA NA

NA NA

NA 1

NA 1

NA NA

NA NA

NA NA

NA NA

Notes

AAFs are only presented for constituents which have a corresponding dose response value

Care The value derived is tor asseasinfl tfie compound s carcinogenic potential

Default values are used where no chemica spectfc values available

Noncafc Tha value denved s for assessing trie compound s noncarcinogemc potential

(3) All values for 1 2 D Chlorobenzene used for 1 3-Dichlorobenzene
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TABLE 5-23
DERMAL PERMEABILITY CONSTANTS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 1 of 2

Constituent
Dermal Permeability
Constant (cm/hr) (a)

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methy1-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene
SVOCs
1,2-Dichlorobenzene
2,4,6-Tnchlorophenol
2.4-Dichlorophenol
2,4-Dimethytphenol
2-Chlorophenol
2-Nitroaniline
3-Methytphenoi/4-Methylprienol
4-Chloroaniline
4-Nitroanihne
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluofanthene
Oibenzo(a,h)anthracene
lndeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
Phenol
Pesticides
4,4'-DDT
beta-BHC
Dieklnn
Endnn Ketone
gamma-BHC (Lindane)
Heptachlor
Herbicides
2,4,5-T
2,4-D
MCPA
MCPP
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2,3,7.8-TCDD-TEQ

5 30E-03
1 OOE-02
1 10E-03
2 77E-03
569E-04
2 10E-02
4 10E-02
890E-03
4 20E-03
450E-03
480E-02
450E-02
1 60E-02

6 10E-02
5 OOE-02
230E-02
150E-02
1 10E-02
5 45E-03
1 OOE-02
633E-03
266E-03
120E+00
1 20E+00
534E+00
1 20E+00
270E+00
1 90E+00
690E-02
696E-03
550E-03

430E-01
1 60E-02
1 60E-02
1 60E-02
1 40E-02
1 10E-02

1 40E-04
8 45E-03
2 31E-02
1 56E-02
650E-01

7 10E-01

1 40E+00

(b)
(b)

(b)
(c)
(b)
(b)

(b)
(d)

(b)

(b)

(e)

(b)
(b)
(b)
(b)

(0
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TABLE 5-23
DERMAL PERMEABILITY CONSTANTS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 of 2

Constituent

Metals
Antimony
Arsenic
Beryllium
Chromium
Cobalt
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

Dermal Permeability
Constant (cm/hr) (a)

1 60E-04 (g)
1 60E-04 (g)
1 60E-04 (g)
6 67E-04 (h)
4 OOE-04 (i)

(I)
1 60E-04 (g)
1 67E-03 (k)
5 45E-05 (I)
1 60E-04 (g)
1 60E-04 (g)
6 OOE-04 (m)

Notes
(a) All values are from USEPA, 1992b, Dermal Exposure Assessment Principles and Applications,

Table 5-7, unless otherwise noted
(b) See Table 5-24, calculated using logKow, molecular weight, and equation 5 8 from USEPA, 1992b
(c) Average value of 3-Methylphenol and 4-methylphenol
(d) Due to structural similarity, the value for benzo(b)fluoranthene is used to evaluate this constituent
(e) Value for Endnn (USEPA, 1992b, Table 5-7)
(f) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
(g) Value for water (USEPA, 1992b, Table 5-7)
(h) Average of values for Sodium chromate, Sodium dichromate and Chromium chtonde

(USEPA, 1992b, Table 5-3)
(i) Value for Cobalt Chloride (USEPA, 19925, Table 5-3)
(j) Lead is evaluated using the adult lead model
(k) Value for Mercuric Chloride (USEPA, 1992b, Table 5-3)
(I) Average of values for nickel chtonde and nickel sutfate (USEPA, 1992b, Table 5-3)
(m) Value for zinc chloride (USEPA, 1992b, Table 5-3)

Pdram\PC
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TABLE 5-24
DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

2 4 5 - T
24-D
2-Nitroaniline
4-Chloroamline
4-Methyl-2-Pentanone (MIBK)
4-Nitroaniline
Acetone
Benzo(g h ijperylene
Bela-BHC
MCPA
MCPP
Nitrobenzene

Molecular Weight

255 48 (b)
221 04 (b)
13813 (b)
12757 (b)
100 16 (b)
138 13 (b)
58 08 (b)
276 34 (b)
290 83 (b)
200 62 (c)
21465 (c)
12311 (b)

Loo Kow

06 (b)
281 (b)
1 83 (b)
1 83 (b)
1 09 (b)
1 39 (b)
-0 24 (b)
7 23 (b)
38 (b)
3 25 (c)
3 13 (c)
1 85 (b)

Log PC

-3 852428
-2 073244
-2 263293
-2 198877
-2 557076
-2 575693
-3 244688
0 727626
-1 796063
-1 636282
-1 807065
-2 157471

Dermal Permeability Constant
(cm/hr) (d)

1 40E-04
8 45E-03
5 45E-03
6 33E-03
2 77E-03
2 66E-03
5 69E-04
5 34E+00
1 60E-02
231E-02
1 56E-02
6 96E-03

Notes
Kow - Octanol-Water Partition Coefficient
PC - Permeability Constant
(a) Values not presented in USEPA, 1992b
(b) Handbook of RCRA Groundwater Monitoring Constituents Physical and Chemical Properties USEPA September 1992d
(c) PhysProp database internet source, http //esc syrres com/interkow/physdemo htm
(d) USEPA 1992b Dermal Exposure Equation 5 8 Log Kp = -2 72 + 0 71 log Kow - 0 0061 MW
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Sauget Area 2
HHRA- Rl/FS mj,-Mi*:i.-Knm.-Kim

6.0 RISK CHARACTERIZATION

The potential risk to human health associated with potential exposure to COPCs in
environmental media at the site is evaluated in this step of the risk assessment process. Risk
characterization is the process in which the dose-response information (Section 4.0) is
integrated with quantitative estimates of human exposure derived in the Exposure Assessment
(Section 5.0). The result is a quantitative estimate of the likelihood that humans will experience
any adverse health effects given the exposure assumptions made. Two general types of health
risk are characterized for each potential exposure pathway considered: potential carcinogenic
risk and potential noncarcinogenic hazard. Carcinogenic risk is evaluated by averaging
exposure over a normal human lifetime, which, based on USEPA guidance (1989a), is assumed
to be 70 years. Noncarcinogenic hazard is evaluated by averaging exposure over the total
exposure period.

Characterization of the potential health effects of potential carcinogenic and noncarcinogenic
constituents is approached in very different ways. The difference in approaches arises from the
conservative assumption that substances with possible carcinogenic action proceed by a no-threshold
mechanism, whereas other toxic actions may have a threshold, i.e., a dose below which few
individuals would be expected to respond. Thus, under the no-threshold assumption, it is necessary to
calculate a risk, but for constituents with a threshold, it is possible to simply characterize an exposure
as above or below the threshold. In risk assessment, that threshold is termed a reference dose (RfD).
Reference doses as well as cancer slope factors were discussed in Section 4.0. The approach to
carcinogenic risk characterization is presented in Section 6.1, and the approach to noncarcinogenic
risk characterization is presented in Section 6.2. The risk .characterization results are presented in
Section 6.3 by receptor, and in Section 6.4 by site. Uncertainties associated with the risk
characterization are presented in Section 6.5. The risk calculation spreadsheets are presented in
Appendix M.

6.1 Carcinogenic Risk Characterization Methods

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the Cancer Slope Factor
(CSF) (described in the Toxicity Assessment, Section 4.0) for that constituent. The Excess Lifetime
Cancer Risk (ELCR) is the likelihood over and above the background cancer rate, which currently in
the US is approximately 1 in 3 (Jemal, et al., 2002), that an individual will contract cancer in his or her
lifetime. The risk value is expressed as a probability (e.g., 10"4, or one in ten thousand). The
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Sauget Area 2

HHRA- Rl/FS

relationship between the ELCR and the estimated Lifetime Average Daily Dose (LADD) of a
constituent may be expressed as:

ELCR=1-e<CSFxLADD)

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) "T

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that constituent via that pathway.

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks are summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group is presented in this section and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedance of
the 10"4 risk level for a particular receptor is designated a COC. The target risk levels used for the
identification of COCs are based on USEPA guidance and Illinois TACO guidance, and were identified
in the approved HHRA workplan. Specifically, USEPA provides the following guidance (USEPA,
1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"4, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10"4, although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10"4 may be
considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
2002b, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

_
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Sauget Area 2

HHRA- Rl/FS

Both RME and MLE results are considered in the identification of COCs. COCs are identified in
Section 6.0.

6.2 Noncarcinogenic Risk Characterization Methods

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HO = CADD (ma/kg-dav)

RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a, 1991 a). When the
HQ is less than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects
are expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual constituent. The total site HI is calculated for each potential receptor by summing the His for
each pathway associated with the receptor. Where the total site HI is greater than 1 for any receptor, a
more detailed evaluation of potential noncarcinogenic effects based on specific health or target
endpoints (e.g., liver effects, neurotoxicity) is performed (USEPA, 1989a; IEPA, 2002b). The target HI
is 1 on a per target endpoint basis.

A summary of all His for each receptor group is presented in this section and compared to the
USEPA's target HI of 1. Each COPC that causes an exceedance of the HI of 1 for a particular receptor
and for a particular target endpoint is designated a COC. Both RME and MLE results are considered
in the identification of COCs.

6.3 Risk Characterization Results by Receptor

The results of the risk characterization are presented below by receptor. Tables 6-1 through 6-10
present the detailed per COPC HHRA results by receptor, location, medium, and pathway for the RME
scenarios. Tables 6-11 through 6-20 provide the same for the MLE scenarios. Tables 6-21 through
6-24 provide the summarized results by receptor, location, medium, and pathway for the RME and
MLE scenarios. Section 6.3 summarizes the results by receptor. Section 6.4 summarizes the results
by site, receptor, and pathway, and identifies the COCs.

6-3
J \lndLService\Project Files\Sauget-Area 2\HHRA\SA2 HHRA Report doc August 31, 2003

Revision 0



Sauget Area 2
HHRA- Rl/FS

Site O and Site Q were divided into two and four areas, respectively. Therefore, soil and groundwater
samples were divided accordingly. Appendix Table B-1 indicates which soil samples fall into each sub-
area. For groundwater, location AA-O-1 falls within the boundaries of Site O, and is therefore
combined with potential soil risks from Site O. Leachate location L-O-1 is located in Site O (North).
Groundwater location AA-Q-6 is located in Site Q (South), and leachate location L-Q-1 is located in
Site Q (North). Site R was evaluated as one area; therefore, both groundwater location AA-R-1 and
leachate location L-R-1 fall within this area. Because the exposure assumptions for the receptors
exposed to groundwater/leachate assume that the receptor receives a full daily dose from each area,
having two groundwater/leachate locations in one area in effect double counts the receptor's potential
risks from groundwater/leachate. To avoid this issue, the total tables for Site R present the potential
risks from both locations, but uses the higher risk in the total.

6.3.1 Indoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-1, and the potential His for
the RME scenario are presented in Table 6-2. Risks and His for the MLE scenario are presented in
Tables 6-11 and 6-12, respectively. The indoor industrial worker is assumed to be exposed to COPCs
in groundwater via inhalation of constituents volatilized into indoor air.

As indicated in Table 6-1, the potential risks for the indoor industrial worker (RME) are within or below
the USEPA target risk range of 10~* to 10"6 for all sites. Table 6-11 indicates that the potential risks for
the MLE scenario are below the USEPA target risk range of 10"4 to 10"6 for all sites.

Table 6-2 indicates that the potential His for the indoor industrial worker (RME) are below the target HI
of 1 in each area. Table 6-12 indicates that the His for the indoor industrial worker in the MLE scenario
are also below 1 in each area.

6.3.2 Outdoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-3, and the potential His for
the RME scenario are presented in Table 6-4. Risks and His for the MLE scenario are presented in
Tables 6-13 and 6-14, respectively. The outdoor industrial worker is assumed to be exposed to
COPCs in surface soil via incidental ingestion and dermal contact, to COPCs in combined soil via
inhalation of volatiles and particulates in outdoor air, and to COPCs in groundwater via inhalation of
constituents volatilized into outdoor air.

As indicated in Table 6-3, the potential risk for the outdoor industrial worker (RME) for all areas is
within the USEPA target risk range of 10"4 to lO^with the exception of Site O (North), Site R and Site
S. Table 6-13 indicates that the potential risks for the MLE scenario for all areas are also within or
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below the USEPA target risk range of 10"4 to 10"6, with the exception of Site O (North) and Site R,
which exceed the range.

Table 6-4 indicates that the potential His for the outdoor industrial worker (RME) for four areas are
below the target HI of 1. Site O, Site O (North), Site R and Site S have His above 1. The His for the
outdoor industrial worker for the MLE scenario presented in Table 6-14 are below 1 for six areas and
above 1 in Site O (North) and Site S.

6.3.3 Construction Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-5, and the potential His for
the RME scenario are presented in Table 6-6. Risks and His for the MLE scenario are presented in
Tables 6-15 and 6-16, respectively. The construction worker is assumed to be exposed to COPCs in
combined soil via incidental ingestion and dermal contact, inhalation of particulate matter in excavation
dust, and inhalation of COPCs in combined soil that may volatilize to outdoor air. The construction
worker is also assumed to be exposed to COPCs in groundwater or leachate in an excavation trench
via incidental ingestion and dermal contact and inhalation of constituents volatilized into excavation air.
Groundwater is evaluated as a direct contact medium for the construction worker only where it is
present at less than 15 feet bgs.

As indicated in Table 6-5, the potential risk for the construction worker (RME) for all areas is below or
within the USEPA target risk range of 10"4 to 10"6, with the exception of Site O (North) and Site R,
which exceed the range. Table 6-15 indicates that the potential risks for the MLE scenario are also
below or within the USEPA target risk range of 10"4 to 10*, with the exception of Site R, which exceeds
the range.

Table 6-6 indicates that the potential His for the construction worker (RME) are below the target HI of 1
in Site P, Site Q (Central), and Site Q (South), and above 1 in Site O, Site O (North), Site Q (North),
Site R and Site S. The HI for the construction worker for the MLE scenario presented in Table 6-16 is
below 1 for Site P, Site Q (Central), Site Q (South), and Site S, and above 1 in Site O, Site O (North),
Site Q (North) and Site R.

The evaluation of potential exposure by the construction worker to lead identified as a COPC in
shallow groundwater in Site O is presented in Appendix O. As the evaluation of lead is conducted
using the arithmetic mean concentration, this evaluation applies to both the RME and MLE scenarios.
The results indicate that the predicted blood lead level for this receptor (2.21 ug/dl) is below regulatory
target levels (Appendix O).

6-5
J \lndl_Service\Project Files\Sauget-Area 2SHHRA\SA2 HHRA Report doc August 31,2003

Revision 0



Sauget Area 2

HHRA- Rl/FS IQZZZZB&EZ9

6.3.4 Trespassing Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-7, and the potential His for
the RME scenario are presented in Table 6-8. Risks and His for the MLE scenario are presented in
Tables 6-17 and 6-18, respectively. The trespassing teen is assumed to be exposed to COPCs in
surface soil via incidental ingestion, dermal contact, and inhalation of particulates, and to COPCs in
combined soil via inhalation of volatiles, to COPCs in groundwater via inhalation of constituents
volatilized into outdoor air, to COPCs in surface water via incidental ingestion and dermal contact, and
to COPCs in sediment via incidental ingestion and dermal contact.

As indicated in Table 6-7, the potential risk for the trespassing teen (RME) is below or within the
USEPA target risk range of 10"4 to 10"6 with the exception of Site O (North), which was above the
range. Table 6-17 indicates that the potential risks for the MLE scenario are below or within the
USEPA target risk range of 10"4 to 10"6.

Table 6-8 indicates that the potential HI for the trespassing teen (RME) is below the target HI of 1 in
each area except Site O (North) and Site S, where the His exceed 1. The His for the trespassing teen
in the MLE scenario presented in Table 6-18 are below 1 for all areas with the exception of Site O
(North).

The evaluation of potential exposure by the trespassing teen to lead identified as a COPC in Site Q
Pond surface water is presented in Appendix O. As the evaluation of lead is conducted using the
arithmetic mean concentration, this evaluation applies to both the RME and MLE scenarios. The
results indicate that the predicted blood lead level for this receptor (2.23 ug/dl) is below regulatory
target levels (Appendix O).

6.3.5 Recreational Fisher

Potential carcinogenic risks for the RME scenario are presented in Table 6-9, and the potential His for
the RME scenario are presented in Table 6-10. Risks and His for the MLE scenario are presented in
Tables 6-19 and 6-20, respectively. The recreational fisher is assumed to be exposed to COPCs in
sediment via incidental ingestion and dermal contact, to COPCs in surface water via incidental
ingestion and dermal contact, and to COPCs in consumed fish fillet.

No COPCs were identified in sediment in the Site Q Pond. COPCs were identified in surface water
and fish fillet in both the Site Q Pond and the Mississippi River. Buffalo fish fillet data were available
from the following areas of the Mississippi River: the PDA, the DDA, and the UDA, as described in
Section 3.0. Excluding the upstream or reference sampling location (R-1), surface water and sediment
data are available from 5 areas of the Mississippi River (locations R-2 through R-6).
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Surface water and sediment risks for the recreational fisher were calculated for the river in total, not for
individual areas within the river. Therefore, the total potential surface water and sediment risks were
totaled with the potential risks associated with consumption of buffalo fish fillet in the PDA, DDA and
UDA. In the Site Q Pond, two types of fish fillet were evaluated. Therefore, two separate risk
estimates were calculated for the Site Q Pond, one for black bullhead fillet and one for carp fillet. The
potential surface water risk was combined with the fillet risk in each case to derive the total potential
risk for the recreational fisher.

As indicated in Table 6-9, the potential risk for the recreational fisher (RME) is within the USEPA target
risk range of 10 *̂ to 10"6 for all three areas of the Mississippi River. Potential risks in the Site Q Pond
exceed the risk range for both carp fillet and black bullhead fillet. Table 6-19 indicates that the
potential risks for the MLE scenario are below or within the USEPA target risk range of 10"4 to 10*.

Table 6-10 indicates that the potential HI for the recreational fisher (RME) is below the target HI of 1 for
all three areas of the Mississippi River. Potential His in the Site Q Pond exceed the target HI for both
carp fillet and black bullhead fillet. The His for the recreational fisher in the MLE scenario presented in
Table 6-20 are below the target HI of 1 for all three areas of the Mississippi River. Potential MLE His in
the Site Q Pond exceed the risk range for both carp fillet and black bullhead fillet.

The evaluation of potential exposure by the recreational fisher to lead identified as a COPC in Site Q
Pond surface water is presented in Appendix O. As the evaluation of lead is conducted using the
arithmetic mean concentration, this evaluation applies to both the RME and MLE scenarios. The
results indicate that the predicted blood lead level for this receptor (2.23 ug/dl) is below regulatory
target levels (Appendix O).

6.4 Risk Characterization Results by Site

Exceedances of USEPA's target risk range of 10"6 to 10"4 and target HI of 1 are identified by site and
receptor in the following sections. Where HI exceedances are identified, a target endpoint analysis
was conducted, as presented in Appendix N. COPCs that significantly contribute to an exceedance of
the 10"* risk level are identified as COCs. COPCs that significantly contribute to an exceedance of the
target endpoint HI of 1 are also identified as COCs. Where COCs are identified, information regarding
current site use is discussed for the receptors of interest.

6.4.1 Site O

As shown on Table 6-21, all potential risks calculated for both the RME and MLE receptor scenarios
for Site O are within or below the USEPA's target risk range of 10* to 10"4.

As shown on Table 6-23, there are exceedances of the target HI of 1 for several receptor scenarios.
The target endpoint analyses are presented in Appendix N. A summary is provided below. For each

_
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receptor, the total HI and COCs are identified (target endpoint, HQ, medium, pathway and EPC are
identified for each COC):

• Outdoor Industrial Worker: RME (HI = 4.18)
- COC: Xylenes (neurological effects, HQ = 3.23, combined soil, inhalation of VOCs, EPC

= 14,000 mg/kg)

• Construction/Utility Worker: RME (HI = 21.4)
- COC: Chlorobenzene (liver effects, HQ = 1.0, combined soil, inhalation of VOCs, EPC =

760 mg/kg)
- COC: Xylenes (neurological effects, HQ = 14.2, combined soil, inhalation of VOCs, EPC

= 14,000 mg/kg)
- COC: Benzene (immune effects, HQ = 3.16, combined soil, inhalation of VOCs, EPC =

500 mg/kg)
- COC: PCBs (immune, skin and eye effects, HQ = 2.53, combined soil, ingestion and

dermal contact, EPC = 298 mg/kg)

• Construction/Utility Worker: MLE (1.27)
- COCs: none identified based on target endpoint analysis.

Site O is located in an isolated area and is not currently used. As discussed in Section 2.3.1, the
former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during
the warmer months of the year. Therefore, the potential risks presented above for workers represent
the future scenario (the only activity under the current scenario is mowing, which is limited in frequency
and duration). The receptor assumptions are extremely conservative for this area, as it is unlikely that
an outdoor industrial worker would access the site for 190 days per year. It is also unlikely that
construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE).

6.4.2 Site O (North)

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10* to
10^ and target hazard index of 1 for several Site O (North) receptor scenarios. The target endpoint
analyses are presented in Appendix N. A summary is provided below. For each receptor the total risk
or total HI is presented. COCs are identified for both potential carcinogenic and noncarcinogenic
effects. For COCs identified based on potential carcinogenic effects, the risk level, medium, pathway
and EPC are identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium,
pathway and EPC are identified for each COC.

• Outdoor Industrial Worker: RME (Risk = 6.28E-04)

_
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- COC: Total PCBs (Risk = 1 .66E-04, surface soil, ingestion and dermal contact, EPC = 709
mg/kg)

- COC: Dioxin TEQ (Risk = 4.59E-04, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

• Outdoor Industrial Worker: RME (HI = 13.3)
- COC: Xylenes (neurological effects, HQ = 1 .23, combined soil, inhalation of VOCs, EPC =

3900 mg/kg)
- COC: Total PCBs (immune, skin and eye effects, HQ = 1 1 .6, surface soil, ingestion and

dermal contact, EPC = 709 mg/kg)

• Outdoor Industrial Worker: MLE (Risk = 1 .1 3E-04)
- COC: Dioxin TEQ (Risk = 8.32E-05, surface soil, ingestion and dermal contact, EPC =

0.0508 mg/kg)

• Outdoor Industrial Worker: MLE (HI = 8)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.27, surface soil, ingestion and

dermal contact, EPC = 709 mg/kg)

• Construction/Utility Worker: RME (Risk = 1 .36E-04)
- COC: Dioxin TEQ (Risk = 1.15E-04, combined soil, ingestion and dermal contact, EPC =

0.0508 mg/kg)

• Construction/Utility Worker: RME (HI = 34.8)
- COC: Xylenes (neurological effects, HQ = 3.95, combined soil, inhalation of VOCs, EPC =

3900 mg/kg)
- COC: Total PCBs (immune, skin and eye effects, HQ = 28.5, combined soil and leachate,

ingestion and dermal contact, EPC (combined soil) = 3030 mg/kg), EPC (leachate) = 0.055
mg/L)

• Construction/Utility Worker: MLE (HI = 8.2)
- COC: Total PCBs (immune, skin and eye effects, HQ = 6.89, combined soil and leachate,

ingestion and dermal contact, EPC (combined soil) = 1780 mg/kg), EPC (leachate) = 0.055
mg/L)

• Trespassing Teenager: RME (Risk = 1.1 7E-04)
- COC: Dioxin TEQ (Risk = 8.62E-05, surface soil, ingestion and dermal contact, EPC =

0.0508 mg/kg)
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• Trespassing Teenager: RME (HI = 4.97)
- COC: Total PCBs (immune, skin and eye effects, HQ = 4.86, surface soil, ingestion and

dermal contact, EPC = 709 mg/kg)

• Trespassing Teenager: MLE (HI = 1.34)
- COC: Total PCBs (immune, skin and eye effects, HQ = 1.33, surface soil, ingestion and

dermal contact, EPC = 709 mg/kg)

Site O (North) is located in an isolated area and is not currently used. As discussed in Section 2.3.1,
the former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically
during the warmer months of the year. Therefore, the potential risks presented above for workers
represent the future scenario (the only activity under the current scenario is mowing, which is limited in
frequency and duration).. The receptor assumptions are extremely conservative for this area, as it is
unlikely that an outdoor industrial worker would access the site for 190 days per year. It is also unlikely
that construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE). Due to the isolated nature of the site, it is unlikely that trespassers would enter the site
as frequently as assumed (26 days RME, 13 days MLE).

6.4.3 Site P

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site P are within or below the USEPA's target risk range of 10* to 10^ and
below the target HI of 1.

6.4.4 Site Q (North)

As shown on Table 6-21, all potential risks calculated for both the RME and MLE receptor scenarios
for Site Q (North) are within or below the USEPA's target risk range of 10* to 10 .̂

As shown in Table 6-23, there are exceedances of the USEPA's target hazard index of 1 for two Site Q
(North) receptor scenarios. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total HI is presented. COCs are identified for potential
noncarcinogenic effects. For each COC, the target endpoint, HQ, medium, pathway and EPC are
identified.

• Construction/Utility Worker: RME (HI = 11.7)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 8.43, leachate, ingestion and

dermal contact, EPC = 12.5 mg/L)
- COC: 2,4-Dichlorophenol (immune effects, HQ = 1.82, leachate, ingestion and dermal

contact, EPC = 170 mg/L)
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• Construction/Utility Worker: MLE (HI = 5.55)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 4.21, leachate, ingestion and

dermal contact, EPC = 12.5 mg/L)
- COC: 2,4-Dichlorophenol (immune effects, HQ = 0.907, leachate, ingestion and dermal

contact, EPC = 170 mg/L)

A 10-acre site on Site Q (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as mulch, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates. Other parts of the site have unrestricted access. As noted above, potential risk
exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

6.4.5 Site Q (Central)

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (Central) are within or below the USEPA's target risk range of 10* to 10"4

and below the target HI of 1.

6.4.6 Site Q (South)

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (South) are within or below the USEPA's target risk range of 10* to 10"4

and below the target HI of 1.

6.4.7 Site Q Pond

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10* to
10"4 and target hazard index of 1 for several Site Q Pond receptor scenarios, due to the assumed
ingestion of fish scenario. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total risk or total HI is presented. COCs are identified for both
potential carcinogenic and noncarcinogenic effects. For COCs identified based on potential
carcinogenic effects, the risk level, medium, pathway and EPC are identified. For potential
noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC are identified for each
COC.

• Recreational Fisher - black bullhead fillet: RME (Risk = 5.49E-04)
- COC: Total PCBs (Risk = 3.79E-04, black bullhead fillet, ingestion, EPC = 3.87 mg/kg)
- COC: Dieldrin (Risk = 7.84E-05, black bullhead fillet, ingestion, EPC = 0.1 mg/kg)
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• Recreational Fisher - black bullhead fillet: RME (HI = 22.9)
- COC: Total PCBs (immune, skin and eye effects, HQ = 22.1, black bullhead fillet,

ingestion, EPC = 3.87 mg/kg)

• Recreational Fisher - black bullhead fillet: MLE (HI = 2.86)
- COC: Total PCBs (immune, skin and eye effects, HQ = 2.76, black bullhead fillet,

ingestion, EPC = 3.87 mg/kg)

• Recreational Fisher - carp fillet: RME (Risk = 1.45E-03)
- COC: Total PCBs (Risk = 9.8E-04, carp fillet, ingestion, EPC = 10 mg/kg)
- COC: Dieldrin (Risk = 1.49E-04, carp fillet, ingestion, EPC = 0.19 mg/kg)
- COC: Dioxin TEQ (Risk = 1.35E-04, carp fillet, ingestion, EPC = 1.84E-05 mg/kg)
- COC: Benzo(a)pyrene (Risk = 6.44E-05, carp fillet, ingestion, EPC = 0.18 mg/kg)
- COC: Arsenic (Risk = 6.02E-05, carp fillet, ingestion, EPC = 0.82 mg/kg)

• Recreational Fisher - carp fillet: RME (HI = 58)
- COC: Total PCBs (immune, skin and eye effects, HQ = 57.1, carp fillet, ingestion, EPC =

10 mg/kg)

• Recreational Fisher - carp fillet: MLE (HI = 7.25)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.14, carp fillet, ingestion, EPC =

10 mg/kg)

Fishing can occur in the Site Q Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another flood event,
although water may collect in the ponds from precipitation. It is therefore extremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site Q Ponds, as assumed
by the RME scenario.

6.4.8 Site R

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10* to
10"4 and target hazard index of 1 for several Site R receptor scenarios. The target endpoint analyses
are presented in Appendix N. A summary is provided below. For each receptor the total risk or total
HI is presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.
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• Outdoor Industrial Worker: RME (Risk = 1.32E-03)
- COC: Trichloroethylene (Risk = 1.31 E-03, combined soil and leachate, inhalation of

volatiles, EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

• Outdoor Industrial Worker: RME (HI = 1.11)
- COCs: none identified based on target endpoint analysis.

• Outdoor Industrial Worker: MLE (Risk = 1.36E-04)
- COC: Trichloroethylene (Risk = 1.34E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/L)

• Construction/Utility Worker: RME (Risk = 9.79E-04)
- COC: Trichloroethylene (Risk = 7.56E-04, combined soil and leachate, ingestion, dermal

contact and inhalation, EPC combined soil = 2200 mg/kg mg/kg, EPC leachate = 150
mg/L)

- COC: Total PCBs (Risk = 1.17E-04, leachate, ingestion and dermal contact, EPC = 3.98
mg/L)

- COC: 1,2-Dichloroethane (Risk = 5.54E-05, leachate, inhalation of volatiles, EPC = 50
mg/L)

• Construction/Utility Worker: RME (HI = 232)
- COC: Total PCBs (immune, skin and eye effects, HQ = 204, leachate, ingestion and

dermal contact, EPC = 3.98 mg/L)
- COC: Trichloroethylene (liver effects, HQ = 12.7, combined soil and leachate, ingestion

and dermal contact; neurological effects, HQ = 3.75, combined soil and leachate,
inhalation of volatiles; EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

- COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 8.42, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

- COC: Mercury (immune effects, HQ = 0.747, combined soil, ingestion and dermal contact,
EPC = 699 mg/kg)

• Construction/Utility Worker: MLE (Risk = 3.17E-04)
- COC: Trichloroethylene (Risk = 2.19E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/L)

• Construction/Utility Worker: MLE (HI = 112)
- COC: Total PCBs (immune, skin and eye effects, HQ = 102, leachate, ingestion and

dermal contact, EPC = 3.98 mg/L)
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- COC: Trichloroethylene (liver effects, HQ = 5.76, leachate, ingestion and dermal contact;
EPC leachate = 150 mg/L)

- COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 2.53, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
permit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

6.4.9 Site S

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10* to
10"4 and target hazard index of 1 for several Site S receptor scenarios. The target endpoint analyses
are presented in Appendix N. A summary is provided below. For each receptor the total risk or total
HI is presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

• Outdoor Industrial Worker: RME (Risk = 3.24E-04)
- COC: Total PCBs (Risk = 2.37E-04, surface soil, ingestion and dermal contact, EPC =

1010 mg/kg)

• Outdoor Industrial Worker: RME (HI = 16.9)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 16.6, surface soil, ingestion and

dermal contact, EPC =1010 mg/kg)

• Outdoor Industrial Worker: MLE (HI = 5.23)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 5.17, surface soil, ingestion and

dermal contact, EPC = 504 mg/kg)

• Construction/Utility Worker: RME (HI = 9.19)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 8.56, combined soil, ingestion and

dermal contact, EPC = 1010 mg/kg)
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• Trespasser. RME (HI = 6.96)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 6.91, surface soil, ingestion and

dermal contact, EPC =1010 mg/kg)

The 1-acre site is currently not used. The northern portion of the site is grassed, and its southern
portion is covered with gravel and fenced. Therefore, the potential risks presented above for workers
represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

6.4.10 Mississippi River

As shown on Tables 6-22 and 6-24, all potential risks and His calculated for both the RME and MLE
receptor scenarios for the Mississippi River recreational fisher and trespassing teenage scenarios are
within or below the USEPA's target risk range of 10* to 10"4 and below the target HI of 1.

6.4.11 COC Summary

The COCs identified above are summarized in Table 6-25 and in Figure 6-1.

6.5 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in this section. They are discussed in qualitative terms, because for most of the
assumptions there is not enough information to assign a numerical value to the uncertainty that can be
factored into the calculation of risk.

6.5.1 Selection of Constituents of Potential Concern

In the Hazard Identification step, information on constituents detected at the site is combined with
criteria quantifying their potential toxicity to obtain a subset of constituents for quantitative evaluation in
the risk assessment, the COPCs. The goal is to include in the quantitative portion of the risk
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assessment those constituents that are the most toxic, prevalent, environmentally-persistent, and
mobile. The selection of the COPCs forms the basis of the quantitative risk assessment.

Generally in the site characterization phase of the site assessment, knowledge of past and current land
use is used to determine which analytical parameters are analyzed and what analytical methods are
employed for the detection of constituents in the relevant environmental media at the site. However,
for Sauget Area 2, the knowledge of past and current industrial practices was not used to limit the
analyte list. Instead, the majority of environmental samples were analyzed for a full suite of
constituents including VOCs, SVOCs, metals, cyanide, PCBs, pesticides, herbicides, dioxins and
furans, as detailed in Section 3.1.2.

In the Hazard Identification process, it is assumed that only those constituents detected are actually
present at the site. However, it is possible that constituents not on the analyte list may be present at
the site. Should this be the case, site risks may be underestimated depending on the nature of the
constituents not included in the sample analyses. However, the full suite of USEPA analyte lists were
used and are as inclusive as possible of constituents used in industry that are of potential public health
concern. Therefore, it is unlikely that constituents not included on the analyte list would be present at
the site at concentrations that would pose a risk to public health.

A subset of constituents detected at a site is generally selected for quantitative analysis for several
reasons. Some constituents detected at a site may be naturally occurring and not related to site use.
Other constituents may be present at concentrations that can be assumed with reasonable assurance
not to pose a risk to human health. A review of the results of risk assessments demonstrate that in
most cases risks are attributable only to one or a few constituents, and that many of the constituents
quantitatively evaluated do not contribute significantly to total risk estimates (USEPA, 1993a). The
screening process is conducted to identify the COPCs that may contribute the greatest to potential risk.
The screening process used here is conservative. Although the excluded constituents may pose a
finite level of risk, that risk would contribute negligibly to the total site risk. Therefore, not evaluating
the excluded constituents will not measurably affect the numerical estimates of hazard or risk, and thus
not affect remedial decision-making at the site.

6.5.1.1 COPCs for Groundwater Based on IEPA Groundwater Standards

COPCs for groundwater were selected using drinking water criteria, even though groundwater in the
area is prohibited by ordinances from the Villages of Sauget and Cahokia (see Appendix P).
Therefore, the selection of COPCs for groundwater was very conservative.
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6.5.1.2 COPCs for Air

Air samples were collected in the vicinity of Sites P, Q, and R and analyzed for VOCs, SVOCs, PCBs,
dioxins, and metals. Air samples were collected over a 24-hour period during hot, dry conditions
(August, 2002) conducive to air emissions of dust and volatiles. These data are compared to chronic
screening levels as discussed in the HHRA Workplan (Appendix A). However, due to the one-time
sample collection, these data are not quantitatively evaluated in the HHRA. As noted in the HHRA
Workplan, the air pathway is addressed in the HHRA by modeling potential sources in soil, waste and
groundwater (see Section 5.0). Appendix G presents the relatively few COPCs identified for the air
samples. Benzene was identified as a COPC in every air sample. The screening level for benzene in
air is very low (the Region 9 PRG is 0.23 ug/m3). The site sample results range from 0.37 ug/m3to 7.8
ug/m3. These results are consistent with average outdoor air levels of benzene across the US of 9.1
ug/m3 (Shah and Singh, 1988).

6.5.2 Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent
may potentially cause and to define the relationship between the dose of a constituent and the
likelihood or magnitude of an adverse effect (response). Risk assessment methodologies typically
divide potential health effects of concern into two general categories: effects with a threshold
(noncarcinogenic) and effects assumed to be without a threshold (potentially carcinogenic). Toxicity
assessments for both of these types of effects share many of the same sources of uncertainty. To
compensate for these uncertainties, USEPA has developed RfDs and CSFs that are biased to
overestimate rather than under-estimate human health risks. Several of the more important sources of
uncertainty and the resulting biases are discussed below.

6.5.2.1 Animal-to-Human Extrapolation in Noncarcinogenic Dose-
Response Evaluation

For many constituents, animal studies provide the only reliable information on which to base an
estimate of adverse human health effects. Extrapolation from animals to humans introduces a great
deal of uncertainty into the risk characterization. In most instances, it is not known how differently a
human may react to the constituent compared to the animal species used to test the constituent. If a
constituent's fate and the mechanisms by which it causes adverse effects are known in both animals
and humans, uncertainty is reduced. When the fate and mechanism for the constituent are unknown,
uncertainty increases.

The procedures used to extrapolate from animals to humans involve conservative assumptions and
incorporate uncertainty factors such that overestimation of effects in humans is more likely than
underestimation. When data are available from several species, the lowest dose that elicits effects in
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the most sensitive species is used for the calculation of the RfD. To this dose are applied uncertainty
factors, generally of 1 to 10 each, to account for intraspecies variability, interspecies variability, study
duration, and/or extrapolation of a low effect level to a no effect level. Thus, most reference doses
used in risk assessment are 100- to 10,000-fold lower than the lowest effect level found in laboratory
animals.

Nevertheless, because the fate of a constituent can differ in animals and humans, it is possible that
animal experiments will not reveal an adverse effect that would manifest itself in humans. This can
result in an underestimation of the effects in humans. The opposite may also be true: effects observed
in animals may not be observed in humans, resulting in an overestimation of potential adverse human
health effects.

6.5.2.2 Evaluation of Carcinogenic Dose-Response

Significant uncertainties exist in estimating dose-response relationships for potential carcinogens.
These are due to experimental and epidemiologic variability, as well as uncertainty in extrapolating
both from animals to humans and from high to low doses. Three major issues affect the validity of
toxicity assessments used to estimate potential excess lifetime cancer risks: (1) the selection of a
study (i.e., data set, animal species, matrix the constituent is administered in) upon which to base
the calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3)
the mathematical model used to extrapolate from experimental observations at high doses to the
very low doses potentially encountered at the site.

Study Selection

Study selection involves the identification of a data set (experimental species and specific study) that
provides sufficient, well-documented dose-response information to enable the derivation of a valid
CSF. Human data (e.g., from epidemiological studies) are preferable to animal data, although
adequate human data sets are relatively uncommon. Therefore, it is often necessary to seek dose-
response information from a laboratory species, ideally one that biologically resembles humans (e.g.,
with respect to metabolism, physiology, and pharmacokinetics), and where the route of administration
is similar to the expected mode of human exposure (e.g., inhalation and ingestion). When multiple
valid studies are available, the USEPA generally bases CSFs on the one study and site that show the
most significant increase in tumor incidence with increasing dose. In some cases this selection is done
in spite of significant decreases with increasing dose of tumor incidence in other organs and total
tumor incidence. Consequently, the current study selection criteria are likely to lead to overestimation
of potential cancer risks in humans.
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Interspecies Dose Conversion
The USEPA derivation of human equivalent doses by conversion of doses administered to
experimental animals requires the assumption that humans and animals are equally sensitive to the
toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species.
Although such an assumption may hold for direct-acting genotoxicants, it is not necessarily applicable
to many indirect acting carcinogens and likely overestimates potential risk by a factor of 6 to 12
depending on the study species (USEPA, 1992e). Further assumptions for dose conversions involve
standardized scaling factors to account for differences between humans and experimental animals
with respect to life span, body size, breathing rates, and other physiological parameters. In addition,
evaluation of risks associated with one route of administration (e.g., inhalation) when tests in animals
involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional
uncertainties. Although USEPA has formally changed its default position for scaling animal data to
humans from a per surface area to a per body weight basis (USEPA, 1992e), changes to existing CSF
will only be made when the USEPA commits to a formal review of a constituent's dose-response
profile, and as of this writing, few have been incorporated.

High-to-Low Dose Extrapolation

The concentration of constituents to which people are potentially exposed at industrial sites is usually
much lower than the levels used in the studies from which dose-response relationships are developed.
Estimating potential health effects at such sites, therefore, requires the use of models that allow
extrapolation of health effects from high experimental doses in animals to low environmental doses.
These models are generally statistical in character and have little or no biological basis. Thus the use
of a model for dose extrapolation introduces uncertainty in the dose-response estimate. In addition,
these models contain assumptions that may also introduce a large amount of uncertainty. Generally
the models have been developed to err on the side of over-estimating rather than under-estimating
potential health risks.

Although USEPA has published draft guidance that allows consideration of other dose extrapolation
models (USEPA, 2003d), the majority of USEPA CSFs are derived using the upper 95% confidence
limit of the slope predicted by the linearized multi-stage (LMS) model used to extrapolate low dose risk
from high dose experimental data. USEPA recognizes that this method produces very conservative
risk estimates, however, LMS remains as the default model for linear extrapolation. USEPA states that
the upper-bound estimate generated by the LMS model leads to a plausible upper limit to the risk that
is consistent with some of the proposed mechanisms of carcinogenesis. The true risk, however, is
unknown and may be as low as zero. The LMS model is very conservative as it assumes strict
linearity between the lowest dose that produced an effect and zero dose. However, the body has
many mechanisms to detoxify constituents, especially at low doses, and many mechanisms to repair
damages if they should occur. Therefore, many scientists believe that most constituents can cause
cancer only above a "threshold" dose. This phenomenon of a threshold for carcinogenic activity has
recently been demonstrated for chloroform (as reviewed in Bradley, 1996).
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An established policy does not yet exist for using "most likely" or "best" estimates of risk within the
range of uncertainty defined by the upper- and lower-limit estimates defined by the models. USEPA
has published a draft version of its cancer guidelines (USEPA, 2003d). These draft guidelines allow
for much greater use of mechanistic data, however, the guidelines have not yet been finalized and it
will take time before USEPA can apply the new methodology to existing CSFs.

6.5.3 Exposure Assessment

Exposure assessment consists of three basic steps: 1) development of exposure scenarios, (2)
estimation of exposure point concentrations, and 3) estimation of human dose.

Exposure Scenarios

Exposure scenarios in a risk assessment are selected to be representative of potential exposures to
COPCs in media that may be experienced by human receptors based on current and reasonably
foreseeable land use. These exposure scenarios are developed for a hypothetical receptor, but one
that would represent the RME scenario for the site. Therefore, exposure levels are assumed for
these receptors, i.e., commercial/industrial, recreational, that are much greater than expected to
occur in an actual population. The use of the MLE scenarios provides an estimate of exposures
more likely to represent average exposures. The MLE risk estimates are used to put the RME risk
estimates into context.

Estimation of Exposure Point Concentrations

Sample Statistics. Exposure to COPCs at the sites is best estimated by the use of the arithmetic mean
concentration of a COPC in each medium. Because of the uncertainty associated with estimating the
true average concentration at a site, the USEPA has required the use of the 95% UCL on the
arithmetic mean as the EPC (USEPA, 2002a). Therefore, this is a very conservative estimate of the
true arithmetic mean. RME EPCs in this risk assessment represent the lower of the maximum
detected concentration or the 95% UCL on the mean (USEPA, 2002a). The appropriate UCL is
selected based on the distribution of the dataset, as described in USEPA, 2002a and in Appendix I.
Again to provide context, the MLE calculations have used the arithmetic mean concentration, not the
upper bound, as the EPC. Note that in areas where there are fewer than 8 samples, the EPC was
defaulted to the maximum detected concentration. This occurred for:

• Surface soil: Site O, Site O (North), Site P, Site Q (North), Site Q (Central), and Site S

• Combined soil: Site O, Site O (North), and Site S

• Fish tissue: River and Site Q Pond

• Leachate: Sites O, Q, and R
_
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• Surface Water: Site Q Pond

Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of
general site conditions. Sample locations in the sites were identified to be biased to represent worst-
case site conditions.

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment
based on current site conditions remain constant for the assumed exposure duration - for an industrial
or residential scenario this is a period of 25 to 30 years. However, it is well known in the scientific
community that constituents in the environment are subject to natural attenuation and biodegradation
processes. Organic constituents are naturally degraded in the environment by a variety of processes
(i.e., photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and
utility of natural attenuation and biodegradation as a remedial option and has recently published
guidance for its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for
specific constituents based on environmental conditions (i.e., presence of bacteria, pH, exposures to
sunlight and oxygen), and there are respected literature sources of such information. However,
environmental degradation is not typically accounted for in the calculation of risks for the site. This has
likely resulted in an over-estimation of site risks.

Predicted EPCs. Models were used to predict the concentration of a volatile constituent in air based
on its concentration in groundwater and in combined soil. Models were used to predict indoor air
concentrations, outdoor air concentrations, and excavation trench air concentrations. Although
assumptions are made about constituent behavior in each of these models, the assumptions used are
conservative in that they tend to result in over-predictions rather than under-predictions of air
concentrations.

Exposure Assumptions

When estimating potential human doses (i.e., intakes) from potential exposure to various media
containing COPCs, several assumptions are made. Uncertainty may exist, for example, in
assumptions concerning rates of ingestion, frequency and duration of exposure, and bioavailability of
the constituents in the medium. Typically, when limited information is available to establish these
assumptions, a conservative (i.e., health-protective) estimate of potential exposure is employed.
Default exposure assumptions recommended by the USEPA are intended to be conservative and
representative of an individual who consistently and frequently contacts environmental media at a site,
a scenario that rarely occurs. Most individuals will contact media at non-site locations, while the risk
assessment assumes that all exposure to environmental media will occur at the site. Moreover, it is
often assumed that contact with environmental media occurs in the areas having the highest
constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due
to both statistical handling of the data and the original sampling plan.
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The assumptions regarding exposure frequency and duration are very conservative. For example,
while the agency default for working tenure is 25 years, the average occupational tenure for an
industrial/commercial worker is 4.2 years. The use of conservative assumptions is likely to lead to an
overestimate of potential risk.

Per the USEPA-approved HHRA workplan, a meteorological factor was used in the risk assessment to
account for the number of days when direct contact with soil or intrusive activities will not occur for
receptors during inclement weather, i.e., when it is raining or snowing, when the ground is wet or
frozen, or when snow or ice (32 degrees F) are covering the ground. This is not to say that workers or
residents would not be outdoors on such days, only that the soil would not be available for significant
contact either because it is wet or frozen. Thus, the exposure frequency was adjusted for these site-
specific meteorological conditions. A meteorological factor of 24% was calculated (see Section 5.3.3).
The meteorological factor was applied only to the outdoor industrial worker receptor (not to the indoor
industrial worker, construction worker, trespassing teen, or recreational fisher receptors).

For the Site Q Pond, the RME recreational fisher receptor was assumed to ingest an average of 22 fish
meals per year. However, the Site Q Ponds are ephemeral. Fish are present in the pond(s) only as a
result of Mississippi River flood events; when the ponds dry up during dry weather, the fish die. This
was the case during the SSP field program during the summer of 2002 - only one Site Q Pond had
water and fish in it. It too subsequently dried out. Although at the time of the submission of this report
there is a small amount of water in both ponds, its presence is due to heavy precipitation, and there
are currently no fish in the ponds. Therefore, the assumption made for the RME receptor that the
ponds can sustain a fish consumption rate of 22 fish meals per year is an overestimation of exposure.

6.5.4 Risk Characterization

The potential risk of adverse human health effects is characterized based on estimated potential
exposures and potential dose-response relationships. Three areas of uncertainty are introduced in this
phase of the risk assessment: the evaluation of potential exposure to multiple constituents, the
combination of upper-bound exposure estimates with upper-bound toxicity estimates, and the risk to
sensitive populations.

6.5.5 Risk from Multiple Constituents

Once potential exposure to and potential risk from each COPC is estimated, the total upper-bound
potential risk posed by the site is determined by combining the estimated potential health risk from
each of the COPC. Presently, potential carcinogenic effects are added unless evidence exists
indicating that the COPC interact synergistically (a combined effect that is greater than a simple
addition of potential individual effects) or antagonistically (a combined effect that is less than a simple
addition of potential individual effects) with each other. For most combinations of constituents, little if
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any evidence of interaction is available. Therefore, additivity is assumed. Although the IEPA TACO
program provides a listing of groups of constituents that are considered to be additive in their
carcinogenic potential, the USEPA approach of assuming additivity across all constituents was used in
this risk assessment.

For noncarcinogenic effects, the Hazard Index (HI) should only be summed for constituents that have
the same or similar toxic endpoints (USEPA, 1989a). The toxic endpoint is defined as the most
sensitive noncarcinogenic health effect used to derive the RfD or other suitable toxicity value (USEPA,
1989a). Again, there is little evidence to suggest whether those COPCs associated with a common
toxicity endpoint are additive, synergistic, antagonistic, or independent in terms of mechanism of
action. Whether assuming additivity leads to an underestimation or overestimation of risk is unknown.

Combination of Several Upper-Bound Assumptions

Generally, the goal of a risk assessment is to estimate an upper-bound potential exposure and risk.
Most of the assumptions about exposure and toxicity used in this evaluation are representative of
statistical upper-bounds or even maxima for each parameter. The result of combining several such
upper-bound assumptions is that the final estimate of potential exposure or potential risk is extremely
conservative (health-protective).

This is best illustrated by a simple example. Assume that potential risk depends upon three variables
(soil consumption rate, COPC concentration in soil and CSF). The mean, upper 95% bound and
maximum are available for each variable.

One way to generate a conservative estimate of potential risk is to multiply the upper 95% bounds of
the three parameters in this example. Doing so assumes that the 5% of the people who are most
sensitive to the potential carcinogenic effects of a COPC will also ingest soil at a rate that exceeds the
rate for 95% of the population, and that all the soil these people eat will have a constituent
concentration that exceeds the concentration in 95% of the soil on site. The consequence of these
assumptions is that the estimated potential risk is representative of 0.0125% of the population (0.05 x
0.05 x 0.05 = 0.000125 x 100 = 0.0125%). Put another way, these assumptions overestimate risks for
99.99% of the population or 9,999 out 10,000 people. Thus, the majority of people will have a much
lower level of potential risk. The very conservative nature of the potential risks estimated by the risk
assessment process is not generally recognized. In reality, the estimates are more conservative than
outlined above, because usually more than three upper 95% assumptions are used to estimate
potential risk(s).

Alternatively, if a single upper 95% assumption of the cancer slope factor is combined with average
(50th percentile) assumptions for soil concentration and soil ingestion rate, the resulting estimates of
potential risk still overpredict risk for 99% of the potentially exposed population. This is a conservative
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and health protective approach that substantially overestimates the "average" level and even the
reasonable maximum level of potential risk.

The risk assessment approach used here employed upper 95% bounds or maxima for most RME
exposure and toxicity assumptions. Thus, it produces estimates of potential risk two to three orders of
magnitude greater than the risk experienced by the average member of the potentially exposed
populations. The MLE scenarios have used average estimates of exposure where possible, but still
use the conservative toxicity values, thus even the MLE risk estimates are likely to overestimate total
risk.

6.5.6 Risk to Sensitive Populations

The health risks estimated in the risk characterization generally apply to the receptors whose activities
and locations were described in the exposure assessment. Some people will always be more
sensitive than the average person and, therefore, will be at greater risk. Dose-response values used
to calculate risk, however, are frequently derived to account for additional sensitivity of subpopulations
(e.g., the uncertainty factor of 10 used to account for intraspecies differences). Therefore, it is unlikely
that this source of uncertainty contributes significantly to the overall uncertainty of the risk assessment.

6.5.7 Summary of Sources of Uncertainty in Human Health Risk Assessment

The large number of assumptions made in the risk characterization introduces uncertainty in the
results. While this could potentially lead to underestimates of potential risk, the use of numerous
conservative (i.e., protective of human health) assumptions, as was done here, results in
overestimates of potential risks. Any one person's potential exposure and subsequent risk are
influenced by all the parameters mentioned above and will vary on a case-by-case basis. Despite
inevitable uncertainties associated with the steps used to derive potential risks, the use of numerous
health-protective assumptions will most likely lead to a very large overestimate of potential risks from
the site. Moreover, when evaluating risk assessment results, it is important to put the risks into
perspective. For example, the background rate of cancer in the US is approximately 3,333 for a
population of 10,000 people (Jemal, et al., 2002). The results of the risk assessment must be carefully
interpreted considering the uncertainty and conservatism associated with the analysis, especially
where site management decisions are made.

6-24
J \lndl_Service\Project Rles\Sauget-Area 2\HHRA\SA2 HHRA Report doc August 31,2003

Revision 0



ENSR INTERNATIONAL

TABLE 6-1
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent
VOCs
1 2-Dichloroethane
1 2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Total

Notes

O
AA-O-1 -16 (a)

Inhalation Rick

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

0 North
Leachat* L-O-1
Inhalation Rick

NCOPC
NCOPC
NCOPC

NC
NCOPC
1 10E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Q North
Leachate L-Q-1
Inhalation Rick

3 OOE-08
NCOPC
NCOPC

NC
NC

1 26E-08
NC

NCOPC
NCOPC
1 29E-09
8 73E-08
NCOPC
1 08E-06

1.10E-08 | 1.21E-06

Q South
AA-Q-6-24 (b)

Inhalation Rick

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8 72E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.72E-09

R
AA-R-1 -28 <b]

Inhalation Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
864E-09

NC
NCOPC
611E-08
NCOPC
NCOPC
NCOPC
NCOPC

6.98E-08

Leachat* L-R-1
Inhalation Rick

1 92E-09
NC
NC

NCOPC
NC

930E-10
NC

4 48E-09
NCOPC
853E-11
7 49E-09

NC
8 62E-08

1.01E-07

NC - No dose-response value
NCOPC - Not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds
(a) Shallow groundwater
(b) Mid groundwater

RME indoor summary\C
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TABLE 6-2
TOTAL POTENTIAL HAZARD INDEX
INDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Me(hyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Total HI

O
AA-O-1 -16 (a)
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

Notes

O North
Leachate L-O-1
Inhalation HQ

NCOPC
NCOPC
NCOPC
1.02E-07
NCOPC

4 65E-04
1 19E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.84E-04

Q North
Leachate L-Q-1
Inhalation HQ

6.59E-04
NCOPC
NCOPC
1.21E-07

NC
5 35E-04
1.38E-04
NCOPC
NCOPC
2.55E-06
6.85E-05
NCOPC
7.54E-04

2.16E-03

Q South
AA-Q-8-24 (b)
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.70E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.70E-04

R
AA-R-1 -28 (b)
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.67E-04
9.36E-05
NCOPC
1.08E-03
NCOPC
NCOPC
NCOPC
NCOPC

1.S2E-03

Leachate L-R-1
Inhalation HQ

4 23E-05
NC

1 18E-08
NCOPC

NC
3 94E-05
1 17E-05
1.65E-05
NCOPC
1 69E-07
5.88E-06
3.32E-06
6.03E-05

1.80E-04

HI - Hazard Index

HQ - Hazard Quotient

NC - No dose-response value
NCOPC - Not a constituent of potential concern in this area/medium

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

(a) Shallow groundwater

(b) Mid groundwater

RME indoor summary\NC
August 31,2003
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TABLE 5-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOC»
1 1 2-Tnchloroetnane
1 2 Dichloroethane
1 2 Oichloroelhene (total)
2-Bulanone (MEK)
4 Methyl 2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes Total
SVOCe
2 4 6-Tnchloraphenol
2-Nilroanihne
4-Nitroaniline
Benzo(a)anlhracene
Benzo(e)pyrene
Banzo(b)fluoranlhene
Dibenzo(a h)anthracene
Pesticides
4 4 DOT
bela-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicides
Pentachlorophenol
PCB.
Total PCBs
Dioxin
2 3 7 8-TCDO-TEQ
Mtull
Antimony
Arsenic
Cadmium
Chromium
Manganese
Meicury

Total
Notes

0 H 0 North
Sol (a)

Ing/D*rm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
388E-07
NCOPC
NCOPC

NCOPC

253E-06

5 36E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5 S5E-05

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
916E-06

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 34E-10
NCOPC
NCOPC

NCOPC

100E-09

227E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

919E-06

AAO-1-U
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

Total 9 Soil (a) I Leaohate I Total
Kim ir.T. w ISMIM,! n UH,HI,I.I M M.T,iaMri'e.ai

NC
NC
NC
NC
NC
NC

916E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC

388E-07
NC
NC

NC

2536-06

538E-05

NC
NC
NC
NC
NC
NC

1 57E-OS

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1666-04

459E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

625E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
173E-08

NC
NCOPC
NCOPC
464E-OT

NC
484E-07
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 37E-08

1 29E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

2836-06

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
236E-06

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2366-08

NC
NC
NC
NC
NC
NC

175E-0«
NC
NC
NC

484E-07
NC

464E-07
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

188E-04

458E-04

NC
NC
NC
NC
NC
NC

62K-04

P H Q North
Soil (a)

bioyOerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
2 08E-07
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1B5E-06

NCOPC

NCOPC
1566-06
NCOPC
NCOPC
NCOPC
NCOPC

3416-08

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
576E-06
NCOPC
NCOPC
NCOPC
NCOPC

NC
2146-08
NCOPC
258E-08

NC

NCOPC
NCOPC
NCOPC
NCOPC
983E-11
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

651E-10

NCOPC

NCOPC
1826-08
NCOPC
NCOPC
NCOPC
NCOPC

4806-08

Total I Soil (a) I L.achate | Total
••rrn'imiu.w i.,,ni!.!,i n I.IJJBJJ 11 uuiamir«

NC
NC
NC
NC
NC
NC

5766-08
NC
NC
NC
NC
NC

2 14E-06
NC

2586-06
NC

NC
NC
NC
NC

206E-07
NC
NC

NC
NC
NC
NC
NC

NC

165E-06

NC

NC
15BE-06

NC
NC
NC
NC

I32E-0<

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
553E-07
NCOPC
1 14E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 38E-07

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1 10E-OS

NCOPC
2 63E-07
NCOPC
NCOPC
NCOPC
NCOPC
497E-O8
NCOPC
NCOPC
NCOPC
NCOPC

NC
4006-07
NCOPC
3 26E-07

NC

NCOPC
NCOPC
NCOPC
NCOPC
2 59E-10
NCOPC
532E-11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 73E-10

NCOPC

NCOPC
NCOPC
2696-08
NCOPC
NCOPC
NCOPC

107E-06

NCOPC
309E-O7
NCOPC
NCOPC

NC
NC

102E-08
NC

NCOPC
NCOPC
1 79E-10
NCOPC
107E-08
NCOPC
1 I8E-07
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 49E-07

NC
5 72E-07

NC
NC
NC
NC

5996-08
NC
NC
NC

t 79E-10
NC

4 10E-07
NC

4 45E-07
NC

NC
NC
NC
NC

5 53E-07
NC

1 14E-07

NC
NC
NC
NC
NC

NC

4 39E-07

NC

NC
NC

2 69E-08
NC
NC
NC

2 62E-08

(a) Surface soil for ing/derm and inhalation of
nonvolatile constituents combined soil
for inhalation ol volatile*

Ing/Derm - Ingestion/Dermal Contact
NCOPC - Not a constituent of potential concern

in this area/medium
NC - Not Calculated or no dose-re«ponsa value
PCBs - Polychlonnated Biphenyls
RME • Reasonable Maximum Exposure
SVOCs - Semlvdalile Organic Compounds
TCDD • 160 - Telrachlorod*en20-p-dioxin

Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

August 31 2003
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR INDUSTRIAL WORKER • RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent
VOCs
1 1 2-Tnchloroelhane
1 2 Dichloroethane
t 2 Oichloroelhene (total)
2 Butanone (MEK)
4-Methyl'2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchtoroethylene
Xylenes Tolal
SVOCe
2 4 6-Trichlorophenol
2 N troaniline
4 N troaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a h)anthracene
Pesticides
4 4 DDT
bela-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Herbicides
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2 3 7 8-TCDD-TEQ
Metala
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Tolal
Moles

O Central
Soil (a)

Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

604E-07

2996-05

NCOPC
7806-07
NCOPC
NCOPC
NCOPC
NCOPC

3 13E-05

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 396-10

1266-08

NCOPC
8 IDE -09
NCOPC
NCOPC
NCOPC
NCOPC

220E-08

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

604E-07

299E-OS

NC
7 89E-07

NC
NC
NC
NC

3 ne-05

Q South
Soli (a)

(no/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
3 166-08
3 22E-07
4 HE-OS
NCOPC

NCOPC
NCOPC
5 796-07
NCOPC
NCOPC

NCOPC

120E-06

1 53E-05

NC
8 10E-Q7
NCOPC

NC
NC

NCOPC

1 82E-05

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
890E-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
802E-O8

NC

NCOPC
NCOPC
NCOPC
148E-11
1 51E-10
194E-11
NCOPC

NCOPC
NCOPC
201E-10
NCOPC
NCOPC

NCOPC

4 73E-10

8466-09

NC
94SE-09
NCOPC
3 526-07

NC
NCOPC

4 58E-07

AA-Q-J-24
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
105E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 05E-08

Total
Rlak

NC
NC
NC
NC
NC
NC

194E-08
NC
NC
NC
NC
NC
NC
NC

802E-08
NC

NC
NC
NC

316E-08
3 23E-07
415E-08

NC

NC
NC

579E-07
NC
NC

NC

120E-06

1 536-05

NC
820E-07

NC
3 52E-07

NC
NC

1 «7E-«

R
Soil (a)

Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

Inhalation

952E-08
8 976-07

NC
NCOPC
NCOPC
NCOPC
1 26E-07

NC
704E-08
NCOPC
NCOPC

NC
207E-06

NC
6126-04

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

AA-R-1 -2«
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
471E-11

NC
NCOPC
3 64E-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
Inhalation

NCOPC
619E-06

NC
NC

NCOPC
NC

1 496-07
NC

2536-07
NCOPC
615E-09
NCOPC
400E-O6

NC
6936-04
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6 15E-O4 5086-11 7046-04

Max Value
Inhalation

NC
6196-06

NC
NC
NC
NC

1 49E-07
NC

2 53E-07
364E-12
615E-09

NC
400E-08

NC
693E-04

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC
NC
NC
NC

704E-O4

Total
Rlak

952E-08
706E-06

NC
NC
NC
NC

2 75E-07
NC

3 23E-07
3646-12
6156-09

NC
607E-08

NC
1 31 E-03

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC
NC
NC
NC

1 32E-03

S
Soil (al

In0/D*rm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

121E-06
NC
NC

246E-07
166E-06
2 03E-07
5 53E-07

7 32E-07
6306-06
NCOPC
131E-08
9086-07

711E-06

237E-04

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

256E-04

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
8386-08

NC
NCOPC
NCOPC
481E-08

NC
1 506-07

NC
6806-05

NC

4 12E-12
NC
NC

1 15E-10
7 765-10
9466-11
2 596-10

2 52E-10
2246-09
NCOPC

NC
3 16E-10

NC

935E-O8

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6846-05

Tolal
Risk

NC
NC
NC
NC
NC
NC

8 38E-08
NC
NC
NC

481E-08
NC

1 50E-07
NC

680E-05
NC

1 21E-08
NC
NC

2 46E-07
166E-06
2 03E-07
5 53E-07

7 32E-07
630E-06

NC
1 31E-06
9086-07

711E-06

237E-04

NC

NC
NC
NC
NC
NC
NC

) 24E-04

(a) Surface soil for ing/derm and inhalation of
nonvolatile constituents combined soil
tor inhalation of volatiles

Ing/Oerm - Ingeslion/Dermal Contact
NCOPC - Not a constituent ol potential concern

in this area/medium
NC Not Calculated or no dose-response value
PCBs - Polychlorinatad Biphanyla
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD - TEQ - TetraxhlonxMMnzo-0-dwxln

Toxic Equivalents Concentration
VOCs - VolabW Organic Compounds

August 31 2003
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER • RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Con«tltu«nl

VOCa
1 1 2-Tncrtioroelhan«
1 2 DicWoroathana
1 2-OrChloro«thenft (total)
2 Bularwna (MEK)
4 Methyl -2 penUnone (MIBK)
Ac*tona
Beruen*
Chlorobenzena

;hk>romelhar>e
Dfchtoromethanfj
Elhy!benz«na
T*jtrachk>ro«(hen«
Toluene
TriGhloroethyiana
Xyl«rwB» Tola*
SVOCft
2 * B-Tnehlorophanol
2-NitroamIine

Benzo(a)pyran«
Barilo(t.)fluorarnr»en«
Dibenzofa h^nthrawna
Ptltfclda*
4 4 DOT
beta BHC
Dieldrin
gamma BHC (Lmdanol
HepUcWor
HerbfcUMc
P enlachloropheno'
PCB.

Total PCB«
Dioxin
2 3 7 8-TCDD TEQ
Metaft
Antimony
Araanlc
Cadmium
Chromium
Manganese
Mercury

Notes
Surlaca tod for Ing/derm end inhalation of

nonvolatile constituents combined soil
for inhalation of volatile*

Ing/Oerm IngesUon/Dennal Contact
HI - Hazard Index
HQ Hazard Quotient
NCOPC Not a constituent of potential concern

in this area/medium
NC Not Calculated or no doM-response value
PCBs Polychbnneled Blphenyls
RME . Reasonable Meximum Exposure
SVOCs - Semivolatlle Organic Compounds
TCDD TEQ Tetrachlorodibenzo-p-dioxin

Toxic Equivalents Concentration
VOCt - Volatile Organic Compounds

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 WE 03
NCOPC
NCOPC

NCOPC

1 77E-01

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
399E01
2 81E-01
NCOPC
NCOPC
NCOPC
6 32E-02
NCOPC
2.2SE-02
NCOPC

323E«00

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total HI 179E-01 400E*00 NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

39(6-01
2 01 E-01

NC
NC
NC

632E-02
NC

225E-02
NC

323E*00

NC
NC
NC
NC
NC
NC
NC

NC
NC

1 36E-03
NC
NC

NC

NC
NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 18E+01

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 07E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
733E-02
2 ME-01
NCOPC
NCOPC
91BE-04
240E-02
3 ME-04
NCOPC
NCOPC
123E»00

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
433E-05

NCOPC
NCOPC
NCOPC
NCOPC
411E-OS
NCOPC
9B9E-04
672E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 59E*00 1 88E-03

NC
NC
NC
NC

411E-08
NC

743E-02
2 ME-01

NC
NC

919E-04
240E-02
384E-04

NC
NC

123E*00

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

1 16E*01

NC

NC
NC
NC
NC
NC

1 07E-01

1 3»*«1

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 15E-01

NCOPC

NCOPC
971E-03
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2446-03
NCOPC
NCOPC
NCOPC
NCOPC
433E-03
198E-03
NCOPC
1 61E-03
2 33E-01

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

1 256-01 2436-01

NC
NC
NC
NC
NC
NC

244E-03
NC
NC
NC
NC

433E-03
1ME-03

NC
1 81E-03
2 33E-01

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

1 15E-01

NC

NC
8 71E-03

NC
NC
NC
NC

JJig

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
360E-02
NCOPC
NCOPC
NCOPC

6 87E-02

NCOPC
578E-03
NCOPC
NCOPC
NCOPC
NCOPC
211E-03
NCOPC
NCOPC
NCOPC
NCOPC
206E-04
314E-04
NCOPC
2ZBE-04
223E-02

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

310E-02

NCOPC
680E-03
NCOPC
NCOPC
544E-08

NC
433E-04
403E-04
NCOPC
NCOPC
3S4E-07
NCOPC

NCOPC
S2SE-05
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7 73E-03

NC
1 26E-02

NC
NC

S44E-08
NC

254E-03
4 03E-04

NC
NC

3546-07
2ME-04
3.22E-04

NC
311E-04
2 23E-02

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC
NC

3S9E-02
NC
NC
NC
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA2RUfS

ENSR INTERNATIONAL
Pege 2 of 2

" <->n*y'u>n*
VOCe
1 1 2-Tnchloroathane

2-Oichtoroetfian«
2-Dichloroethent (total)

2 Butanona<MEK)
4 M«tnyl-2 pentanone (MI8K)
Ac«ione
Banzene
rhlorobenzane
:hloroform

Chtoromathan*
Dichloromethane
Ethyibcnzena
T«(f»chktr(>«ihen«
ToluaM
Triclik)ro«thyl»na
Xylenaa Total
SVOCt
2 4 6-Tr.chloropheriol
2-Nilroar.iline
4-N>tn?»n<line
Banzo(a)anfhrac«na
Bento(a)pyrane
6eruo(b )fluomfith«ne

h)anthrac«ne
P»*tlcM*a
44 DDT
beta 9HC
Dlewrtn
gam ma BHC (linaana)
Heplachlor
Harbicldaa
'•nlachioropnenol

PCBa
Total PCB.
Oloxirt
23rf l -TCODTEQ
M«Uli
Antimony
Araantc
Cadmium
Chromium
Manganese
Mercury

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
4MG-03
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC
4886-03
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NC
NC
NC

NCOPC

NCOPC
NCOPC
203E-03
NCOPC
NCOPC

NCOPC

NC

134E-02
S04E-03
NCOPC
6736-03
1386-02
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
378E-04
NCOPC
NCOPC
NCOPC
NCOPC
1 36E-03
NCOPC
1596-02
582E-05
9ME-02

NCOPC
NCOPC
NCOPC
NC
NC
NC

NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC

NC

NC
NC

NCOPC
0-21E-04
7 81E-03
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
444E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

8226-04
NC
NC
NC
NC

136E-03
NC

159E-02
562E-05
9ME-02

NC
NC
NC
NC
NC
NC
NC

NC
NC

Z 03E-03
NC
NC

NC

NC

134E-02
S 046-03

IMC

7 556-03
213E-02
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
1 97E-02

NC
NCOPC
NCOPC
NCOPC
5336-03
1 S7E-02
260E-04
NCOPC
NCOPC
2066-05
1 B2E-03
1 87E-03
4.2(6-01
140E-O4

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
zooe-oe
3256-06
NCOPC
6296-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1 366-01

NC
2436-05
NCOPC

NC
6 336-03
4096-04
932E-04
NCOPC
122E-05
NCOPC
3 14E-03
1 596-03
4866-01
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
13SE-01

NC
243E-05

NC
NC

6 336-03
409E-04
BJ2E-04
• 29E-08
1 22E-05

NC
3 146-03
1996-03
4856.01

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

NC
156E-01

NC
2 43E-05

NC
NC

1 176 02
1 81E-02
1 19E-03
6296-08
1 22E-05
2066-09
4756-03
3206-03
i 14E-01
1406-04

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3096-02
NC

7 166-03
NC
NC
NC
NC

1 21E-02
327E-02
NCOPC
9 42E-0}
1 13E-03

5 53E-03

1 666*01

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
2 22E-03
NCOPC
3 55E-03
325E-02
NCOPC
NCOPC
9 526-05
140E-03
1 1S6-04
320E-02
4 76E-02
1 17E-01

NC
1 04E-05
949E-06

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC

2 22E-03
NC

3 SSE-03
3 256-02

NC
NC

» 52E-05
1 40E-03
1 18E-04
3 26E-02
4 76E-02
1 17E-01

3096-02
1 04E-05
717E-03

NC
NC
NC
NC

1 21E-02
3276-02

NC
» 426-03
1 13E-03

SUE-03

NC
NC
NC
NC
NC
NC

Tolal HI 4 716 02 NC 4 71E41 1246-01 123E-01 TT46-04 NCOPC 473E-01 531E-08 634E-01 634E-OT 1 11E-KO 187E*01 2 37E-01 1.««e»01
Notes
(s) - Surface soil for ing/derm end inhelelton of

nonvolatile constituents, combined soil
lor inhalation of volatiles

ing/Derm. Ingeilion/Oerrnal Contact
HI - Hazard Index
HQ Haza/d Quotient.
NCOPC • Not a constituent of potential concern

In this area/medium
NC Not Calculated or no dose-response value
PCBs Polychlonnated Blphenyls
RME Reasonable Maximum Exposure
SVOCs • Semivolatlle Organic Compounds
TCDO. TEQ • Telrachlorodibenio-c-diox'n

Toxic Equivalents Concentration
VOCs Volatile Orgemc Compounds
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TABLE 6 5
TOTAL POTENTIAL CARCINOGENIC RISK
CQNSTRUCTION'UTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

O 1 0 North
Combined foil 1 AA-O-t-11 1 Total 1 Combined Soil Leachata 1 Total

VOCs
1 1 2 Tncfiloroetrmne
1 2 Dichloroethans
1 2 Oichioroelhen* (total)
2 Butanone (MEK)
4 Methyl 2 pentanone (MIBK}
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethana
Dichloromethane
Elnylbenzene
Tetrachloroethene
Toluene
Tncritoroetfiylene
Xylenec Total
9VOCS
1 2 Dichlorobenzene
1 3-Dichtorobenzene
1 4 Oichlorobenzene
2 4 6-Tnchlorophenol
2 4 Dicnkxophenol
2 4 Dtmethylphenol
2 Chlcrophenol
2 Methytnaphlnalene
2 Nilroanlline
3 M»lhylphenc4/4 Methylphanol
4 CWoroanilme
4 Nitroemline
3enzo(a)anthracene
Benzo(a)pyrene
6anzo<b)fluorsnthene
Benzo(g h i)perylene
Seruo{k)fluoranthane
bis(2 Chk>roethyl)«ther
bis(2 £thylhexyl)pHthaBie
Dibenzo(a h (anthracene
Haxachlorobenzene
lndeno(1 2 3 cd)pyren«
Naprtthalene
Nitrobenzene
Phenol
Pesiicldes
4 4 ODE
4 4 ODT
AWrn
elpria BHC
bets BHC
delta BHC
OieUrtn
EnrJnn Kelone
garrma-BHC (Lindane)
Heplachlor
Heptachlor epoxide
Herbicides
245-T

240
MCPA
MCPP
Penlachlorophenol

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
189E-08

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
268E-09
1 «1E 10
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
S17E-09
4836-06
5386-08
NCOPC
NCOPC
NCOPC
NCOPC
204E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
291E-08
NCOPC
NCOPC

NC
145E-07
NCOPC
8 906-04
298E-06
102E-O6

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
296E-06

NC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
27BE-11
2 01E-12
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
998E-11
591E-10
857E-11
NCOPC
NCOPC
NCOPC
NCOPC
250E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
331E10
NCOPC
NCOPC

NC
184E-09
NCOPC

NC
3306-10
1 15E10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 926-07
1806-08
NCOPC
198E-09
NCOPC
NCOPC
B 046 -07

NCOPC
77TE.08
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

2986-06
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

271E-09
1 836 10

NC
NC
NC
NC
NC
NC

NC
NC

827E-09
311E-07
238E-08

NC
1 966-09

NC
NC

1016-06
NC

777E-OB
NC
NC
NC

NC
NC

294E-08
NC
NC
NC

1 46E-07
NC

8006-rjg
3016-08
1036-06

NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
261E-09

NC
NCOPC
NCOPC
161E-09

NC
673E-09
NCOPC
NCOPC

NC

NC
NC

6856-09
1 DOE -09
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC

NC
245E-08
7406-08
8176-09
NCOPC
NCOPC
8406-09
NCOPC
3136-08

175E-06
NCOPC

NC
NC

NCOPC

2676-06
46*6-08
1626-07
2256-06
899E-08
NCOPC
1006-08
NCOPC
NCOPC
1086-07
5446-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 13E-07
NC

NCOPC
NCOPC
1 47E 07

NC
1 13E-07
NCOPC
NCOPC

NC

NC
NC

709E-11
1 78E-11
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC

NC
300E10
915E-10
998E-11
NCOPC
NCOPC
6 S1E-11
NCOPC
3B3E-10
1 946-10
NCOPC

NC
NC

NCOPC

NC

S 28E-10
207E-09
2546-10
1056-09
NCOPC
2166-08
NCOPC
NCOPC
121E-09
6 596-10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
1 19E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
4026-09

NC
NCOPC

NC
NCOPC

NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
147E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
1 146-OU

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
858E-OB

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

5 14E-07
NC
NC
NC

149E07
NC

1 216-07
NC
NC
NC

NC
NC

6 B2E-09
5636-09

NC
NC
NC
NC
NC
NC
NC
NC

246608
7586-08
827E-09

NC
NC

5566-09

NC
317E-08
176E-08

NC
NC
NC
NC

2876-08
4746-08
1 846-07
2276-08
B 246-08

NC
1926-06

NC
NC

107E-07
5916-06

NC
NC
NC
NC

1 146-06

P
Combined SoU

Ing/Dem

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
423£-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
1966-06
NCOPC
942E-10

NC

NCOPC
NCOPC
382E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4566-00
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1066-06
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6S4E-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
283E-07
NCOPC
288E-07

NC

NCOPC
NCOPC
3966-H
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
887E 11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
122E 10
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

Total
Q North

Combined Soil Leechate j Total
a«. I" •• I-TV! '..,•!.'. "i ! ,l|, ii » •• Basse. 1 1 eaai

NC
NC
NC
NC

NC
NC

859E-09
NC
NC
NC
NC
NC

2 836-07
NC

2 87E-07
NC

NC
NC

388E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4626-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

1046-06
NC
NC
NC
NC

NC
NC
NC
NC
NC

NCOPC
1 61E 10
NCOPC
NCOPC
NCOPC
NCOPC
6096-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
8296-09
NCOPC
1 98E10

NC

NCOPC
NCOPC
NCOPC
2 see 10

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
1 10E-09
1 146-08
1036 -OS

NCOPC
NCOPC
NCOPC
NCOPC
192E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2226-08
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

468E-08

NCOPC
277E-08
NCOPC
NCOPC
NCOPC
NCOPC
964E-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
8276-08
NCOPC
573E-08

NC

NCOPC
NCOPC
NCOPC
2 84E-12

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
1 34E 11

1 39E-10
1 26E-11
NCOPC
NCOPC
NCOPC
NCOPC
238E-11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2526-10
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
2486-08
NCOPC
NCOPC

NC
NC

5 WE 09
NC

NCOPC
NCOPC
572E 11
NCOPC
4126-08
NCOPC
261E-09
NCOPC

NCOPC
NCOPC
NCOPC
132E-07

NC
NC
NC

NCOPC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
7946-09

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NCOPC
6716-06

NCOPC
235E06
NCOPC
NCOPC

NC
NC

396E-08
NC

NCOPC
NCOPC
1 05E-09
NCOPC
1 87608
NCOPC
924E08
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
241E-06

NC
NC
NC
NC

5 486 08
NC
NC
NC

1 116-09
NC

1 496-07
NC

1 52E 07
NC

NC
NC
NC

1 32E 07
NC
NC
NC
NC
NC
NC
NC
NC

1 116-09
1 156-08
1 04E-08

NC
NC
NC
NC

194E-09
NC
NC
NC
NC

NC

NC
NC
NC
NC

794E09
NC

2 256 06
NC
NC
NC
NC

NC
NC
NC
NC

6766-06

RME construction worker s
AuguaUl 2003

Revitwn 0
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TABLE e 5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORK6R RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

PCBs
Total PCBs
Oloxln
2 3 7 6-TCOD-TEQ
Melsls
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zmc

Total

0 I O North
Combined toll

lng/6e<rm

1 446-O6

667E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

844E-06

Inhalation

1606-08

6 73E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3066-06

AA-O-1-U
tngrtJerm

NCOPC

NCOPC

NCOPC
3-256-00
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

136E-OS

Inhalation

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

Total 1 Combined Soil 1 Leecnete 1 Total
Rlek 1 Ing/Derm | Inhalation I Ing/Dorm 1 Inhalation | Risk

1 466-06

6736-06

NC
325E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 281-45

1476-05

1 096-04

NCOPC
380E-08
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

1 26E-04

1 636-07

1 10E-06

NCOPC
1 506-06
NCOPC
NCOPC
14SE-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

200E-08

1 806-06

4856-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC

761E-06

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8586-06

1656-05

1 15E-04

NC
5306-08

NC
NC

1 45E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

t 36C-04

P H Q North
Combined Sell

iftovbenn

8106-08

9696-06

NCOPC
174E-06
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

236E-07

Inhalation

• 07E-10

9 796-10

NCOPC
6866-0*
NCOPC
NCOPC
2256-OS
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5 67E-07

Total 1 Combined Sou 1 Leechate 1 Total
Rlek 1 Inn/Dorm I Inhalation I Ing/Derm | Inhalation | Risk

6286-08

9796-06

NC
2426-08

NC
NC

225649
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1 03147

2E2E-07

2436-06

NC
1586-06

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2806-06

2006-00

2466-08

NC
9246-09

NC
NCOPC
3.206-09
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

} 156-07

305E-08

NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC

8986-06

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2516-06

2 0.56-07

2 466-06

NC
2216-08

NC
NC

3 206-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 251-05
Notes
Ing/Derm - Ingestion/Derma! Contact
NC Not Calculated or no dose-response value
NCOPC - Not a constituent of potential

concern m this area/medium
PCBs - Polychlonnaled Biphenyls
RME - Reasonable Maximum Exposure
SVOCs • Semlvoletlle Orgenlc Compounds
TCOO - TEQ • Telrachlorodibenzo-p-dioxin

Toxic Equlvalenla Concentration
VOCs - Volatile Organic Compounds

E construction worhar
Auou*l 31 2003

Revtawn 0
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TABLE 6 5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 ftllfS

Conltltutnt
VOCs
1 1 2-Trichloroethane
1 2 Oichloroelhene
1 2 Oichioroethene (lotai)
2 Butsnone (MEK)
4 Methyl 2 pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tel/achloroethene
Toluene
Trichloroethylene
Xylenes Total
SVOCs
1 2-D!chkxobenzene
1 3-D«htoroben«ne
1 4-Oichlorabenzene
2 4 6-Trlchlorophenol
2 4-Dichlorophenol
2 4-Olmelhylphenol
2-Chlorophenol
2-Melhylnaphlhalene
2-Ni!roamline
3 MemyiphenolM Methylphenol
4 Chkxoeniline
4 Nitroanilme
Benzo{a)anthracene
Benzol a)pyrene
Benzo(b)ftuoranlhene
Benzo(g h ijperylene
Benzo(k)fluoranthene
bis(2-Chloroelhyl)elher
bis(2 Elhylhexyl)pmhalau
Dibsnzo(a h)anthracene
Hexachlorobenzene
lndeno(1 2 3-cd)pyrene
Naphthalene
Nitrobenzene
Phenol
Pesticides
4 4 ODE
44 DOT
Aldnn
alpha BHC
C4U BHC
della-BHC
Dieldnn
6ndrin Ketone
gamma-BHC (Lindane)
Heplachlor
Hepiachlor epoxide
Herbicides
2 4 5 T
2 4 D
MCPA
MCPP
Penlachlorophenol

Q Central
Combined Soil

kiaJDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7 286-10
644649
1006-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
137649
NCOPC
NCOPC
NCOPC
559649
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
1 88649

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8906-12
1 036-10
1 33E-11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1566-11
NCOPC
NCOPC
NCOPC
6386-11
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
Rlak

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7 37E-10
8546-09
1 10649

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1396-09
NC
NC
NC

566649
NC
NC
NC
NC

NC
NC
NC
NC

1566-09

Q South B R
Combined Sell

InflTSsrm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 136-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
4916-11

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
701E-10
776649
6 036-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2746-09
NCOPC
NCOPC
NCOPC
1 92646
NCOPC
NCOPC
NCOPC
2236-00

NCOPC
NCOPC
NCOPC
NCOPC
221E48

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 796-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
1456-08

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8576-12
9486-11
9826-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3126-11
NCOPC
NCOPC
NCOPC
2186-10
NCOPC
NCOPC
NCOPC
2826-11

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total D Combined Soil [ Leeeftate I Total
Rlak I Inn/Derm 1 Inhalation | too/Derm 1 Inhalation 1 Rlak

NC
NC
NC
NC
NC
NC

180649
NC
NC
NC
NC
NC
NC
NC

1456-08
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7 106-10
785649
8 136-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

277E49
NC
NC
NC

194E48
NC
NC
NC

226649

NC
NC
NC
NC

3216-08

4316-10
7 10E49

NC
NCOPC
NCOPC
NCOPC
197E49

NC
NC

NCOPC
NCOPC

NC
5 72647

NC
2096-06

NC

NCOPC
NCOPC
3666-10
4486-09

NC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
322E-09
NCOPC
464648
NCOPC
NCOPC
476649
NCOPC

NCOPC
NCOPC
NCOPC

NC
NCOPC

626649
S70E48

NC
NCOPC
NCOPC
NCOPC
627E49

NC
452649
NCOPC
NCOPC

NC
1326-07

NC
4126-05

NC

NCOPC
NCOPC
3 796-12
4966-11

NC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
3756-11
NCOPC
5.276-10
NCOPC
NCOPC
6436-11
NCOPC

NCOPC
NCOPC
NCOPC

NC
NCOPC

NCOPC
5 77E47

NC
NC

NCOPC
NC

860646
NC
NC

NCOPC
231E-09
NCOPC
165E4S

NC
198646
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
575647
NCOPC
NCOPC
1 18647
NCOPC
993647
NCOPC
106646
2.206-07
NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC
546E46

NC
NC

NCOPC
NC

834E47
NC

1 30606
NCOPC
424648
NCOPC
7476-06

NC
693644
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

669649
564648

NC
NC
NC
NC

733647
NC

1 31648
NC

447648
NC

248645
NC

756644
NC

NC
NC

3706-10
450649

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
5 76647

NC
NC

1 21E47
NC

104646
NC

1086-08
225647

NC

NC
NC
NC
NC
NC

S
Combined Soil

(na/Oorm

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
132649

NC
NCOPC
NCOPC
106649

NC
424648

NC
226647

NC

NCOPC
NC

1 14646
2156-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
544649
366648
449649
NCOPC
NCOPC
NCOPC
417649
123648
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
1296-08
78SE49
NCOPC
1 11647
NCOPC
145646
NCOPC
232646
161648
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
128647

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
651649

NC
NCOPC
NCOPC
3186-09

NC
1 036-08

NC
447E46

NC

NCOPC
NC

1 186-10
2 396-12
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
6686-11
4496-10
5496-11
NCOPC
NCOPC
NCOPC

NC
1506-10
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
1466-10
6756-11
NCOPC
129E49
NCOPC
1646-10
NCOPC

NC
1636-10
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
Rlek

NC
NC
NC
NC
NC
NC

663649
NC
NC
NC

422649
NC

S 27648
NC

4706-06
NC

NC
NC

115648
2 176-10

NC
NC
NC
NC
NC
NC
NC
NC

5S1E49
3726-08
485649

NC
NC
NC

417E49
124648

NC
NC
NC
NC
NC

NC
131E46
777E49

NC
1 13E47

NC
1466-08

NC
232E46
162646

NC

NC
NC
NC
NC

1 286-07

RME conatruclton worker tummary^c
August 31 2003
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TABLE 6 5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER RME
HUMAN H6ALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

PCBs
Total PCBi
Olonln
3 3 7 6-TCDO-TEQ
Meuis
Antimony
Arsenic
Bsrlum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
2mc

Combined Soil
Ing/Derm Inhalation

« 31E-07

NCOPC
2 26E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

839649

NCOPC
9006-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlek

840647

NC
318646
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Inoyperm Inhslsllon

0 696-07

NC
177648
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC
NC

NCOPC
NCOPC
NCOPC

1026-09

999649

NC
697E49
NCOPC
NCOPC
NCOPC
1 47647
NCOPC
NCOPC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC

931646

999607

NC
246646

NC
NC
NC

1 47647
NC
NC
NC
NC
NC
NC
NC
NC
NC

4 316-07

390647

NCOPC
752649
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

394649

NCOPC
297649
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

2 226-06

NCOPC
NCOPC
NCOPC
NC

NCOPC
NC
NC

NCOPC
NCOPC
NC
NC
NC
NC
NC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

226E45

NC
103648
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Combined Soil
InalOerm. Inhalation

567E46

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5416-08

6736-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
5 416-07
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlak

4946-06

673E46

NC
NC
NC
NC
NC

541647
NC
NC
NC
NC
NC
NC
NC
NC
NC

Holes
r/>Q/D«rm - tngeiuon/Dermal Contact
NC Not Calculated or no doae-retponse va<
NCOPC • Not a constituent of potential

concern m this area/medium

RME • Reasonable Maximum exposure
SVOCs Semlydattle Organic Compound*
TCOO TEQ • Tatrachfofodibenzo-p-d'oxin

Toxic Equivalents ConcwUntion
VOCs • Volatile Organic Compounds

RME construction worker summary'ic
August 31 2003
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TABLE 6 6
TOTAL POTENTIAL HAZARD INDEX
CONSTHUCTIONUTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUG6T AR6A 2 Rl/FS

II 0 (j 0 North
1 Combined Soil 1 AA-O-1 -U I ToUl | CombOw, jo.1 1 Caachain \ Total

Constituent

VOCs
1 1 2 Trtchloroeihane
1 2 Dichloroethane
1 2 Ofcntoroethene (total)
2 Butanon* (M£K)
4 Methyl 2 pantanone (MI8K)
Acelona
Benzene
Chlorobenzane
Chloroform
Chtoromelhane
Dichloromethane
Ethyltwnzene
Talrachloroelhena
Toluene
Tnchloroetrtylena
Xylenat Total
SVOCi
1 2 OrChrorotwnzane
1 3 Oichlorobeft»n«
1 4 Oichlorobenzene
2 4 6-Trtchlorophenol
2 4-Ofchhxoph*nol
2 4-0.m*thytphenoJ
2 Chtoroprwnot
2 MetnylnaipnthaJon*
2 Nitroanilme
3 MethylphenoM Metnyipha-nol
4 Chtoroaniiine
4 Ni!/o»mlins
Banzo(a janthracene
Benzo(a)pyrene.
8«nzo( b)fluoranthene
Benzo(g h i)P*<Vlena
Bsnzo(k)fluoranthene
b *(2-Ch)oroelhyl)«ithar
ftis(2-E Ihy )haxyl)pnthaiaie
0 benzofa h)anthracene
Hexachtorobenzene
lnd«no(1 2 3 cd)pyr»ne
Naphthalene
N trotxnzana
Phenol
Pesticides
44 ODE
4 4 DOT
Aldnn
alpha BHC
bata BHC
dalta BHC
DieWrin
Endnn Kelone
gamma BHC (L insane)
Heplachlor
Heptachtor epoxtde
Herbicides
2 4 5 T
24 0
MCPA
MCPP
Penlachloropheno

a?Pi»TBrMi'aff!rnffilallT',-.ft.l.MSr.l.l imiBlaa»!Tî .nff!iii!1J,Mi .1.H! VM.Ill.r.V.r̂ raiTnnlfTliaaaTTFa^

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 21642
633643
NCOPC
NCOPC
NCOPC
486643
NCOPC
326644
NCOPC
1 17642

NCOPC
NCOPC
261644
115642
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
400643
NCOPC
NCOPC
1 58643
1 27642
NCOPC
180643
926644
6 02E43

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 146*00
996641
NCOPC
NCOPC
NCOPC
2 52E41
NCOPC
135641
NCOPC
1426*01

NCOPC
NCOPC
3866-07

NC
NCOPC
NCOPC
NCOPC
NCOPC
8.22646
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NC

NC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
HCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

3166*00
1006*00

NC
NC
NC

256641
NC

135641
NC

1 436*01

NC
NC

261644
1 15642

NC
NC
NC
NC

822645
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

400643
NC
NC

158603
1 27642

NC
1 606 03
926644
602643

NC
NC

NC
NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
304643
400643
NCOPC
NCOPC
280644
1 27643
1 13604
NCOPC
NCOPC
327E43

962644
222643
686644
1 02641
NCOPC
NCOPC
NCOPC
145643

NC
NCOPC
NCOPC
555642

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC

NC
9546-04

NCOPC
297644
366643
NCOPC

1 10602
193642
250642
632644
1 17642
NCOPC
1 66641
NCOPC
NCOPC
330643
348642

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
438E41
6.266-01

NCOPC
NCOPC
7266-03
679642
221643
NCOPC
NCOPC

3996*00

171646
986E46
986647

NC
NCOPC
NCOPC
NCOPC
438644
204643
NCOPC
NCOPC
166643

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC

NC
NC

NCOPC
899646
363645
NCOPC

NC
NC

NC
NC
NC

NCOPC
NC

NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
146645
NCOPC
1396-02
4 72643
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
288641
341643
NCOPC
108643
NCOPC

NC
192644
1 07642
t 27643
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
283643
177E4J
1 16644

NCOPC
NCOPC
NCOPC
NCOPC
191644
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

103644
1 21643
NCOPC
NCOPC
221642

NCOPC
NCOPC
NCOPC
NCOPC
470645
NCOPC
260642
2.226-02
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC

6 17645
NC

4 81E41
6 S7E41

NC
NC

753643
691642
232643

NC
NC

3966*00

979644
222E43
667644
367E41
3 41643

NC
106E43
189643
204E43
191644
107E42
584642

NC
NC
NC
NC
NC
NC
NC
NC

954644
NC

301643
547643
1 18644

1 10E42
193642
250642
832644
1 18E42

NC
166641

NC
NC

330643
346642

103604
1 21E43

NC
NC

221E42

f 1 Q North
Combined Soil

Ino/Oerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
494645
NCOPC
NCOPC
NCOPC
NCOPC
130644
258644
NCOPC
549644
318644

NCOPC
NCOPC
372E44
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
942644
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
17S642
NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
694643
NCOPC
NCOPC
NCOPC
NCOPC
7 01643
516643
NCOPC
801643
384641

NCOPC
NCOPC
651647
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

Total | Combined Soil 1 Leachate 1 Total
HQ 1 tnnlDorm [ Inhalation I Ing/Oerm | Inhalation I HQ

NC
NC
NC
NC
NC
NC

699643
NC
NC
NC
NC

7 14643
541643

NC
856643
384641

NC
NC

372644
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC
NC
NC

942E04
NC
NC
NC
NC

NC
NC

175E42
NC
NC

NCOPC
619646
NCOPC
NCOPC
NCOPC
NCOPC
710645
NCOPC
NCOPC
NCOPC
NCOPC
130648
816E46
NCOPC
1 14644
485648

NCOPC
NCOPC
NCOPC
163642
288643
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
194643
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
905644

NCOPC
1 52E42
NCOPC
NCOPC
NCOPC
NCOPC
1 02E42
NCOPC
NCOPC
NCOPC
NCOPC
690644
162E43
NCOPC
1 006-03
5 B1E 02

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
203644
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
955644
NCOPC
NCOPC
523645
378645
6 426 03
319643
NCOPC
NCOPC
690646
NCOPC
534E44
NCOPC
152643
NCOPC

NCOPC
NCOPC
NCOPC

8.416.00
1616*00
2S9E44
258642
NCOPC

NC
481644
238E42
194643
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
583E43
2 87642
245E44

NCOPC
NCOPC
NCOPC
NCOPC
1 03E43
NCOPC
NCOPC
244644
NCOPC
NCOPC
NCOPC

NCOPC
1 25641
NCOPC
NCOPC
1 31641

NCOPC
3 62641
NCOPC
NCOPC
168644

NC
120E42
150E42
NCOPC
NCOPC
149645
NCOPC
104644
NCOPC
404644
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
3 786 01

NC
NC

220E04
376E45
287E42
182E42

NC
NC

238E45
703E44
234643

NC
304E43
5 81E42

NC
NC
NC

8436*00
1 826*00
259644
2 586 02

NC
203E44
481E44
238E42
194E43

NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

5 53E 03
2 87E 02
2 456 04

NC
NC
NC
NC

1 03E43
NC

1 94643
244E04

NC
NC
NC

NC
1 25E-01

NC
NC

1 316 01

RME construction worker summaryVic
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION/UTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

PCBs
Tolal PCBs
Dioxin
2378-TCDDTEQ
Metalt
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganeia
Mercury
Nickel
Thallium
Var\adium
Zinc

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
505644
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
692644
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
505644
NC
NC
NC
NC
NC
NC
NC

692E44
NC
NC
NC
NC
NC

NCOPC
692E43
NCOPC
NCOPC
169642
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
384641
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
789643
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
304643
NCOPC
NCOPC
120644
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
5 92E43

NC
NC

169E42
NC
NC
NC
NC

3046-03
3 92641

NC
120644

NC
NC

NC

NCOPC
270E43
NCOPC
NCOPC
281E43
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
270643

NC
NC

261643
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

679643
246643
6826-03
NCOPC
371643
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
NC

4 07642
NCOPC
NC

NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

134E44
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
304E44
NCOPC
1 15644
NCOPC
NCOPC
137644

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

6 926-03
2 46E43
4 75642

NC
3 716-03

NC
NC
NC
NC

304644
NC

1 156-04
NC
NC

1 37E-04

Total Ml 261E*OQ 1 866*01 120643 NCOPC 2141*01 2666*01 5106*00 3136*00 462E42 189641 408641 5 T8C.61 500641 128E41 1 06E*01 3906-01 117c*01
Notes
Ing/Derm - Ingestion/Dermal Contact
HI - Hazard Index
HO Hazard Quotient
NC Not Celculaled or no dose-response velue
NCOPC • Not a constituent of potential

concern in this area/medium
PCBs - Polychlorlnaled Siphenyls
RM6 • Reasonable Maximum Exposure
SVOCs SsmivolatUe Organic Compounds
TCDO TEO • Telrachlorodibenzo-p-dioxin

Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

August 31 2003
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TABLE 6 6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION/UTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
112 Tnchloroetnane
1 2 Dicnloroelhane
1 2 Dicritoroelhene (tola!)
2 Butarwne (M6K)
4 Metflyl 2 pentanone (MIBK)
Acetone
Benzene
Cnlorobenzena
Chloroform

Chloromelhane
DicNoromelhans
Ethylbenzene
Tetrachloroelhene
Toluene
Trlchloroethylene
Xylenes Tolal
svocs
1 .2 Dichlorobenzene
1 3-Dichlorobenzene
1 4 Dichlorobenzene
2 4 6-Tnchlorophenol
2 4 Dlchlorophenol
2 4 Dffnelhylphenol
2 Chlorophenol
2 Methylnsphlhalene
2 Nitroanilme
3 Methytphenol/4 Melhylphsnol
4 Chloroanilme
4 Nitroenllme
Benzo(8)anthracene
8enzo(a)pyrene
9enzo(b)nuoranthene
Benzofg h ijperylene
Benzol* Xluoranlhene
bis(2-Chloroethyl)elher

bis(2 Elhyinexylfenlnalale
Oibenzo(a h)anlriracene
Hexacnlorobenzene
lndeno(1 23cd)pyrene
Naphlhalene
Nitrobenzene
Phenol
Pesticides
4 4 DDE
44 DDT
Atdrin
alpha BHC
beta BHC
delta BHC
Dieldrin
Endr n Ketone
oamma BHC (L ndane)
Hepiachtor
Heplachlor epoxid«
Herbicides
24 5 T

2 4 0
MCPA
MCPP
Penlacnloroprienc-l

0 Central
Combined Soil

inn/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
189E-04
NCOPC
NCOPC
NCOPC
489E04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
3 626 05

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

169E44
NC
NC
NC

489E44
NC
NC
NC
NC

NC
NC
NC
NC

382E-05

Q South 1 R
Combined SOU

IngTberm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1316-05
NCOPC
NCOPC
NCOPC
NCOPC
588645
NCOPC
141E44
286E4S
2116-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
376E44
NCOPC
NCOPC
NCOPC
168E43
NCOPC
NCOPC
NCOPC
1 32E43

NCOPC
NCOPC
NCOPC
NCOPC
4 JOE 04

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1906-03
NCOPC
NCOPC
NCOPC
NCOPC
3 17E-03
NCOPC
577E42
254E44
252641

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total 1 Combined Sou I leaohate [ Totel
HQ 1 mgATerm I Inhalation | kio/Derm | Inhalation I HQ

NC
NC
NC
NC
NC
NC

1 91E43
NC
NC
NC
NC

3 23E43
NC

S78E42
2826-04
252641

NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

NC
NC

NC

NC
NC

376E-04
NC
NC
NC

168E43
NC
NC
NC

t 32643

NC
NC
NC
NC

4 JOE CM

132E44
273644
1 14644
NCOPC
NCOPC
NCOPC
230643
4906-03
821E46
NCOPC
NCOPC
270648
741643
282E44
1.226*00
744645

NCOPC
NCOPC
356645
283641
470E42
NCOPC
317643
NCOPC

NC
NCOPC
NCOPC
463E44
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
213E44
4836-03
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
416E44
NCOPC
406643
NCOPC
NCOPC
148644
NCOPC

NCOPC
NCOPC
NCOPC
103642
NCOPC

NC
313642

NC
NCOPC
NCOPC
NCOPC
87T643
258E42
418644
NCOPC
NCOPC
339648
288643
27564}
7206-01
230643

NCOPC
NCOPC
S28E48

NC

NC
NCOPC

NC
NCOPC
924646
NCOPC
NCOPC
137645
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6446-08
4766-06
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC

NCOPC
NCOPC
NCOPC

NC
NCOPC

NCOPC
2.22642
977E43
447646
NCOPC
884644
103641
361E43
2 72643
NCOPC
3606-04

NCOPC
213E41
636643
1 146*01
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
369642
NCOPC
NCOPC
135643
1 07641
326642
NCOPC
NCOPC
NCOPC
3.26641
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
335642

NCOPC
2 37641
NCOPC
NCOPC
152E42
NCOPC
869642
NCOPC
189E43
686643
NCOPC

NCOPC
494E43
NCOPC
NCOPC
NCOPC

NCOPC
9426*00

NC
5306-03
NCOPC

NC
192E41
189642
343E42
NCOPC
601644
NCOPC
415642
408642
3036*00
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 32644
8486*00
986643
S35E43

NC
8646-04

306641
5 12E42
376E42

NC
9616-04
609648
266641
802642
1 646*01
238643

NC
NC

357E45
263641
470E42

NC
3916-02

NC
924646
135643
1 07E41
330642

NC
NC
NC

328641
NC
NC
NC
NC
NC
NC

277E44
488E43
335E42

NC
2 37E41

NC
NC

1 57E42
NC

910E42
NC

189643
701643

NC

NC
494643

NC
103642

NC

S
Combined Soil

Iny/Bemi

NCOPC
NCOPC
NCOPC
NCOPC
8326-04
NCOPC
154643
999643
NCOPC
NCOPC
184644
181643
549644
499C43
133E41
6 116-03

NCOPC
2J2E43
1 11E43
1 37642
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
316643

NC
NC
NC

NCOPC
NCOPC
NCOPC
104603

NC

NCOPC
NCOPC
347E44
NCOPC
NCOPC

NCOPC
533643
108643
NCOPC
144642
NCOPC
1 27643
NCOPC
418643
499644
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
244643

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
382643
NCOPC
584E43
534E42
NCOPC
NCOPC
157644
2306-03
203644
S22E-02
783642
186641

NCOPC
988646
164646

NC
NCOPC
NCOPC
NCOPC
NCOPC
151644
NCOPC
NCOPC
939E45

NC
NC
NC

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
105E44
NCOPC
NCOPC

NCOPC
NC
NC

NCOPC
NC

NCOPC
NC

NCOPC
NC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
HQ

NC
NC
NC
NC

445E43
NC

739643
634E42

NC
NC

320644
413E43
752644
5 72E42
211641
t 92641

NC
2.22643
1 11643
1 37642

NC
NC
NC
NC

151644
NC

NC
326643

NC
NC
NC
NC
NC
NC

1 04E43
NC
NC
NC

453644
NC
NC

NC
5 33E43
1 05E43

NC
1 44E42

NC
1 27E43

NC
416643
499644

NC

NC
NC
NC
NC

244643

RME construction worker JummaryVic
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TABLE 6-8
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONAJTILITV WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RVFS

Constituent
PCGs
Total PC6s
Dioxin
2 3 7 8-TCDD-TEQ
Melsls
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
CobaK
Copper
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

Combined Soil
In a/Perm. Inhalation

NC

NCOPC
3 5SE43
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
275642
NCOPC
898643
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
170E41
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
355643

NC
NC
NC
NC
NC

276642
NC

179641
NC
NC
NC
NC
NC

Q South
Combined Soil

Ing/Perm Inhalation

NC

764643
275E43
NCOPC
NCOPC
NCOPC
204E43
NCOPC
NCOPC

NC
5 92E43
382E43
609E43
NCOPC
NCOPC
NCOPC

NC

NC
NC

NCOPC
NCOPC
NCOPC
864643
NCOPC
NCOPC
NC

112641
785E-05

NC
NCOPC
NCOPC
NCOPC

NC

784E43
275E43

NC
NC
NC

1066-02
NC
NC
NC

1 16E41
390643
509643
NC
NC
NC

NC

NCOPC
1 17E43
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
746641
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
153E42
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
384E44
NCOPC
736643
322644
NCOPC
NCOPC
4.22642
1 47643
670644
390643
208644
162643

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
1 17643

NC
354644

NC
736643
322644

NC
NC

422642
783641
870644
390643
208644
182E43

Combined Soil

6866*00

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7 81643
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
HCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
315642
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HO

NC

NC
NC
NC
NC
NC

390642
NC
NC
NC
NC
NC
NC
NC
NC
NC

TotalHIl
Notes
Ing/Derm - Ingestion/Darmal Contact
H) Hazard Index
HQ Hazard Quotient
NC Not Calculated or no dose-response value
NCOPC - Not a conMltu«n( of potential

concern m this area/medium
PC8i - Polychlonnattd B<pheny4s
RME RaasortabJa Maximum Exposure
SVOCs - SenuvQlallltj Orgairwc Compounds
TCDO - TEQ • Tetrachtorodlpenio-p-<*(ox.n

Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

RME consii-uclhon worKar summary\nc
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TABLE 6-7
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAOER • RME
HUMAN HEALTH RISK ASSESSMENT
SAUO6T AREA 2 Rl/FS

Constltuvm
VOCs
1 1 1 TrlchlorDeihsri
1 2-Dichlorosttiant
1 2 Dtchlwoetfiens (tola/
2 Bulanona (MEK
4 Malhyl-2 pentsnona (MIBK
Acetone
Benzene
Chk>roo«nz«n«
Chloroform
Chloromethane
DlcnlorDmetharM
Eltiylbenzenf
TauacNoroethenf
Tokians
Trtcrtloroethyleoi
Xylenea. Tols
SVOCs
2 4 6-Trtchtoropheno
2 4-Ofchloropheno
2 NltroenlUr*
4-ChtarosnilUK
4 Nllroenlllnc
6anzo(8)anthracflm
Beazo(s)pyren«
Benzo(b)Auorantrian«
Dtonzo(a ti)an(rirac«n<
Pssticldes
4 4 DOT
beta BHC
Dletdrtn
gamma 8HC (Lmdans)
Hsptachkx
HwtlcWss
MCPA
MCPP
PenlactilorGpri«no
PCBs
Total PCBs
Dioxin
23 78-TCDD-TEQ
Metsle
Antimony
Arsenic
Csdmlum
Chromium
Lssd
Manganese
Mercury

TotSI
Notes

0
•urte.

IngOerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
6996 0>
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

4656-07

t 01645

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 006-03

BeSoH

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1546-07

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 26E-12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 68E-11

3J1E-10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

\ W-lA

AA-O-1-11
Inhelatte*

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Ittak

NC
NC
NC
NC
we
NC

1546-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

9ME-08
NC
NC

NC
NC
NC

46W47

10164S

NC
NC
NC
NC
NC
NC
NC

0 North
Surfs

InarDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

306645

162645

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

rin'Usbe.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
290641

NC
NCOPC
NCOPC
7eOE4«

NC
760E-M
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

7 35E-10

217E49

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

Ueehels
Inheletiee

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
396E-10

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlek

NC
NC
NC
NC
NC
NC

294E4I
NC
NC
NC

7ME-0»
NC

7>OE-09
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

306E45

162645

NC
NC
NC
NC
NC
NC
NC

e
Surfet

Ing/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 HE-OS
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

303E47

NCOPC

NCOPC
2WC47
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

•St..

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
9686-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
360C46
NCOPC
434E48

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
162E-12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1096-11

NCOPC

NCOPC
306E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlek

NC
NC
NC
NC
NC
NC

9666-10
NC
NC
NC
NC
NC

J60E-OS
NC

4ME46
NC

NC
NC
NC
NC
NC
NC

381E-OJ
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

303647

NC

NC
281E-07

NC
NC
NC
NC
NC

Q North
Sun*

IngrUerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
10JE-07
NCOPC
211E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

8ME49

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

Mheletlen

NCOPC
442E49
NCOPC
NCOPC
NCOPC
NCOPC
(38E-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
6.72E-M
NCOPC
549C-09

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
436E-12
NCOPC
I94E-I3

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

291E-12

NCOPC

NCOPC
NCOPC
4 S2E-10
NCOPC
NCOPC
NCOPC
NCOPC

loochete

NCOPC
S20E-09
NCOPC
NCOPC

NC
NC

1 726-10
NC

NCOPC
NCOPC
301E-12
NCOPC
ISM-ID
NCOPC
199E-09
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
ftlek

NC

9 62E49
NC
NC
NC
NC

1 01649
NC
NC
NC

3 01E-12
NC

(90E-09
NC

r<«€-09
NC

NC
NC
NC
NC
NC
NC

< 02E-07
NC

211641

NC
NC
NC
NC
NC

NC
NC
NC

« 096-0)

NC

NC
NC

4 SJE-10
NC
NC
NC
NC

Q Central
*<•»«

IngyDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 11E-07

S61E-06

NCOPC
140E47
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

is Sell
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

401E-12

2 13E-IO

NCOPC
1 53E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Toul
Rle«

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

1 11E-07

3B1E06

NC
1406-07

NC
NC
NC
NC
NC

•̂̂ MMM^M^B^̂ P^B^̂ B^B^M^H^̂ PaH^M^̂ B^̂ ^BB^̂ ^B^̂ HV^HB^B l̂̂ ^B^̂ MBB^B^K^̂ M^HMBB^BHV^̂ M^̂ HMMHHHMVMP^BMV^BW^HHiv̂ ^̂ ^B^̂ HV^̂ l̂ H^H

Ing/Derm Ingsalion'Dsrmal Contact
NC Mot Calculated or no dose-response vslu«
NCOPC Nol a cotiiutuanl ol polsnllal

concern In this srss/medlum
PC8f Polycfilortflatad Biprienylt
RME Reasonable Maximum Exposurs
SVOCs Samivolatile Orgsmc Compounds
TCDO - TEQ Tatrac*kxod*enzo-p-dtc«J"

To*ic Equivalents Concentrator
VOC» Volaula Organic Compounds
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TABLE 6 7
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER RME
HUMAN HEALTH RISK ASSESSMENT
SAUSET AREA 2 Rl/FS

Conilltuenl

VOCs
1 1 2 Trtchkxoelharu
1 2 DichloroelharM
1 2 Dlchtoroelhene (total
2 Buianons (MEK
4 MsAyl-Z pantanons (MI8K
Aoatona
Benzene
Chlorobenzsne
Crikyoform
Chtoromethene
Oiohlorometftarw
Elhylbenienc
Telrschloroelheni
Tokiens
Trlchlbroeinylent
Xylenes Tots
SVOCs
2 4 ft-Tnchtoropheno
2 4 DtcNoropheno
Z Nkroemfcrw
4 Cnloroarvsnf
a Nltroanutra
Bemof.a)snlhrscen*
Bsnio(s)pyrena
BsnzolbXIuorsntherx
Oibanio(a rtflanthracep*
Psaticleiaa
4 t OOT
bata BHC
DtelOi.n
gamma BHC (Lindane]
Heptachtoi
Htrblcloss
MCPA
MCPP
PsntacNoropheno
PCS.
Total PC8s
Oloxlri
2 3 7 6 TCOD TEQ
Metals
Antimony
ArsenK
Cadmium
Clvomlum
Lead
Msngsnaaa
Mercury

Tots
Note*

Q South
lurfei

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
988E09
998EOB
7 ME 09
NCOPC

NCOPC
NCOPC
104E07
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

2 20E 07

2(76-08

NC
148E07
NCOPC

NC
NCOPC

NC
NCOPC

3 Slt-OD

Innalattea

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
150(10
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
isse-w

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
249E13
294E12
32K 13
NCOPC

NCOPC
NCOPC
3 37E 12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

7856 12

109E10

NC
1596 10
NCOPC
992E-OB
NCOPC

NC
NCOPC

7 70E-W

AA-Q-i-2<

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
t 78E 10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

t ret 10

fend
Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NC

Total
Risk

NC
NC
NC
NC
NC
NC

328610
NC
NC
NC
NC
NC
NC
NC

1356-09
NC

NC
NC
NC
NC
NC

988E-09
598E-08
7eBE-0>

NC

NC
NC

104607
NC
NC

NC
NC
NC

2206-07

2B7E-W

NC
148E-07

NC
5 ME 09

NC
NC
NC

34ZS*Oe

R

***.
InfllOorm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

-eSoM

1ME-W
18tE-0>

NC
NCOPC
NCOPC
NCOPC
211E-09

NC
1 19E-01
NCOPC
NCOPC

NC
34B£-0>

NC
1036-05

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

'{ffiijU
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
792E 13

NC
NCOPC
8 12E 14
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

TTTT1

NCOPC
104E-07

NC
NC

NCOPC
NC

291E-09
NC

4.29E-09
NCOPC
1036 10
NCOPC
872E-08

NC
1 17E-OS
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

MeiVstua

NC
104E-07

NC
NC
NC
NC

291E-01
NC

42SE-09
812E 14
103E 10

NC
872E-08

NC
1 17E-OS

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

Total
Hbk

1BOE-W
1 19E-07

NC
NC
NC
NC

48ZE-09
NC

944E-OB
8 12E 14
103E10

NC
I02E-07

NC
219E-09

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

S
Swfai

InfllDom

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

219E-OB
NCOPC

NC
NCOPC

NC
1 HE-OS
3 07E-07
37BE-08
1 02E-07

1 32E-07
1 146-oB
NCOPC
2 37E-07
1 64E-0.7

NCOPC
NCOPC
12K-08

43SE-09

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

"f!

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
141E-09

NC
NCOPC
NCOPC
809E10

NC
282E-09

NC
1 14E-08

NC

8.93E14
NCOPC

NC
NCOPC

NC
193E 2
1306 1
1S9C 2
435E 2

423E 2
37BE 1
NCOPC

NC
932E12

NCOPC
NCOPC

NC

1 J7E-09

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

total
Mkik

NC
NC
NC
NC
NC
NC

141E-09
NC
NC
NC

609E10
NC

2.S2E-09
NC

1 14E-00
NC

219E-09
NC
NC
NC
NC

498E-08
3 07E-07
378E-OB
102E-07

1 32E 07
1 UE-06

NC
2 37E-07
1WE07

NC
NC

128E-08

439E-03

NC

NC
NC
NC
NC
NC
NC
NC

Itfrer
Surface WetK

tnejIDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC | 1 0% OS | B 336 13 | 1 IBt-OB ] 1 18E-06 | 2 221415 | S 096*06 | 1 19E-OB ] S I1E-W 1 NC

Sediment
IneyDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
2196-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Z 196 OB

Total
HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
219608

NC
NC
NC
NC
NC

2 ItE-OB

In /̂Oerm Ir-geaborVDefmal Contact
NC Not Calculated or no dose-responss vsluf
NCCPC Not a constituent of potential

concern hi iNs areaAneohim
PCB. PotytMorlnaled Biphenyla
RME Reasonable Maximum Expoaura
SVOC* Ssmlvofstlfe Organic Compounds
TCDD TEQ Tslraonlorod*enZ9-p-olo* i

Toxic Equivalents Concentrslior
VOCs Volatile Organic Compoundi

u«t31 2003
Rg vision 0



ENSR INTERNATIONAL

Pag* 1 of 2

TABLE 6 8
TOTAL POTENTIAL MAZAflO INDEX
TRESPASSING TEENAGER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

ConstlUisnl

VOCs
1 1 2 Tri£*)toroelh»n«
i 2 DJchtoa-oethaiw
1 2 Dfchtaroeiheo* (total
2 Butanone (MEK
4 Mett.yi-2 pent-won* (M.BK
Acetone
Benzene
CMorobenzent
Chtorofomi

Chforometf>ev>«
D-*toromelhan«
EViytoenzenc

Tet/acNoroelhent
Tolutine

TncnJoroeth^erw
Xytenea Tola

avoca
2 4 6 Trtchtoropheno
2 4 QicWorophano

2 NilroanUtru
4 CMottMrritkx
4 NJlroaoXwic
B*ruo(a)enthrac*n*:
B«nto<a)pyrenaj
Benzo<b)Duoranthem
Dlbenzota h>antttrsc«n<
Pesticide*
4 4 DOT

bataBHC
DteWrtn
gamma-BHC (Undana]

Htptachtot
HirtlckUs
MCPA
MCPP
PejnlachtOfOpheoo

PCBs
Total PCBs

2 3 7 8 TCOD TEQ
Mat* Is
Antimony
Arsenic

Cadmium
Chromium

L«ad
Manganeas
Mwcury

Total H

Motes

O 1 0 North
•urfM

mvuerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
9S8E-04

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

MOE02

NC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

74BE 02

Innaletlen

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

14K-02
1 11E-02
NCOPC

NCOPC
NCOPC
2 42E-03
NCOPC
BB1E04
NCOPC
1 23E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 93E-01

y f̂cjl'"

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

aMrTTaB mfTt^7*?ri*^^fr*?irt^**'!'***

NC

NC
NC

NC
NC

NC
14K-02
1 11E-02

NC

NC

NC

242E03
NC

B81E-04

NC

1 23E-01

NC

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

596E-04

NC
NC

NC

NC
NC

7 40E-02

NC

NC

NC
NC

NC

NC
NC

NC

iasaaa^aa|

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

498E*00

NC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
4 37E-02

eaiiAa

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
280E-03
9ME-03
NCOPC

NCOPC
391E-08
918E-04

139E-08
NCOPC
NCOPC
4 71E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
18SE-OE

NCOPC
NCOPC
NCOPC
NCOPC
197E07
NCOPC
382E-OS
2S7E-09
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NC
1 97E-07

NC

2ME-03
BB7E-03

NC

NC
351E-OS

918E-04
1 3BE-05

NC
NC

4 71E 02

NC

NC

NC
NC

NC
NC
NC

NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

488E«00

NC

NC

NC

NC

NC

NC

NC

437E-02

f

8wft<
taflfDetm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

4B1E-02

NCOPC

NCOPC
3 97E-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

ale*
Inhalelleii

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
• 34E-09
NCOPC
NCOPC
NCOPC
NCOPC
1 BSE -04

842E-08
NCOPC
BttE-09

B01E-03

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HQ

NC
NC
NC

NC

NC

NC
9ME-09

NC

NC

NC

NC

189E-04

842E-09
NC

BttE-08
891E-03

NC

NC

NC
NC

NC
NC
NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC

4B1E-02

NC

NC

3 BTE-09
NC

NC

NC

NC

NC

Q North

8ur*

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

1 28E-02

NCOPC

NCOPC
NCOPC

150E-02
NCOPC

NCOPC
NCOPC
NCOPC

naSacr

NCOPC
221E-04

NCOPC
NCOPC
NCOPC
NCOPC
SOBE-OS
NCOPC
NCOPC
NCOPC
NCOPC
1 13E-09
120E-08
NCOPC
8T3E-06

IS3E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NC

NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

UecKets

NCOPC
ZSOE-04
NCOPC
NCOPC
208E-07

NC
IME-OS
184E-OS
NCOPC
NCOPC
1 JSE-Ot

NCOPC
321E-07

NCOPC
31BC-OB

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HQ

NC
481E-04

NC

NC
208E07

NC

972E-09
1 54E-09

NC

NC
139E-OJ

1 13E-09
123E-09

NC
1 1M-OS
• 83E-04

NC

NC

NC
NC
NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

1 28E-02

NC

NC

NC
1506-02

NC

NC

NC

NC

Q Central

•Uffti
Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 77E-02

NC

NCOPC

19SE-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

.eSoH
Inheletlen

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

u^mmmi^B^^^B^^^B^^^B^^^BBi^^f^^^*^^*^^^**^*^*^^*^*^^*^^^*^*^*^'^'^^*^^'^*^^^^^^^*^**^^^^^^^^^^*^*'^^^'^^^***^^*^^^^*^*

Total
HQ

NC
NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC
NC

NC

NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC
NC

1 77E 02

NC

NC

19BE-03

NC
NC

NC
NC

NC

t tle*-02

Ing/Derm IngestKm/Dermal Contact
HI Hazard Index
HQ Hauard Quotient
NC Not CaJculs-ted or no dose-response vakj*
NCOPC Not * eor>*stu«r.l ot potanttal

concam In this areaAnedtum
PCBi Polychlorioatad 8iph*nyt«
RME Raaftonabtt Maximum Exposure

SVOCs Samivataille Organtc Compounds
TCDD TEQ T»tr»chiorDd.beruo-p «ox

Toxic E<3UiV*r«*it» Concentrator
VOCi VofKifoj Organic Compound!
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TABLE 8-fl
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEENAGER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

VOCs
1 1 2-Tnchkxoelham
1 2-Otehtoroethar.i
1 2-DtcMoroelhene (total
2 Butanone (MEK
4-M«thyt-2-pentanona (MIBK
Acetone
Benzene
Chlorob«nzeC€
Chtorotonn
Chforomathana
DicMoromethent
Eltiyloenzenc
Talreohtoroelhent
Totuans
TrlcMoroetnylent
Xy*sn«* ToU
SVOCS
2 4 6-Tnchloropheno
2 4-DtcNorophano
2-Nltraanllnc
4-Chtoro«nH.n«
4 Nilroanitint
Banzo(s>anihracenf
Benzo(a)pyr*n<
Benzo(t))nuoranlhent
Dfb«nzo(a h^anthracerw

44 DOT
bata BHC
Oiaiahn
gamma BHC (Lmdana,
Heo'acMor
Hart>lcWea
MCPA
MCPP
Penlschloropheno
PC6.
Tol.il PCBs
Dtoiln
2 3 7 5-TCDD TEQ
Metlls
Antimony
Arsenic
Cadmium
Chromium
Land
Manganaat
Mercury

Total HI

Q South
^fWl7*F^WBUt7.f•V'*''n^FT•f??^**fr^^

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
t 311-04
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

3 50E-02

NC

S 4BE-03
2 OBE-03
NCOPC
2 74E-03
NCOPC
9 53E-03
NCOPC

Mt.l.gtH

—j-
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
144E-09
NCOPC
NCOPC
NCOPC
NCOPC
921E-09
NCOPC
808E-04
219E-OB
3BK-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NC
NC

NCOPC
3 14E-09
NCOPC
299E-04
NCOPC

__iii_

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
170C-OS
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

g^g t̂jaj

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
213E-04
NCOPC

NC
NC
NC
NC
NC
NC

3 14E-09
NC
NC
NC
NC

921E-09
NC

BOBE-04
219E-08
3BK-H3

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

B 31E-04
NC
NC

NC
NC
NC

390E02

NC

S49E-03
2 08E-03

NC
277E-03

NC
B04E-03

NC

JHI-H

K

(u*a<

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

laaod

NC
753E-04

NC
NCOPC
NCOPC
NCOPC
204E-04
B99E-0*
992E-OB
NCOPC
NCOPC
7 BSE -07
821E-09
838E-09
184E-02
53SE.OB

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

AA-K-1-M

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
794E-OB

t J4E-07
NCOPC
240E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Uecliete

NCOPC
320E-03

NC
UBE-07
NCOPC

NC
242E-04
1SSE-05
3 ME -03
NCOPC
489E-07
NCOPC
120E-04
BOBE-09
1B8E-02
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Hex Value
hiheteUun

NC
SJOE-OS

NC
929E-07

NC
NC

2.42E-04
1WE-OS
39VE-09
240E-09
4 B9E-07

NC
120E-W
BOtE-03
1B6E-02

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

Total
HQ

NC
9.98E-03

NC
I29E-07

NC
NC

44SE-04
B15E-04
4 85E-OS
240E-09
4 B9E-07
7B9E-07
182E-04
124E-04
3 49E-02
93&E-OB

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

8
•wte.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 27E-02
NCOPC

NC
NCOPC
283E-03

NC
NC
NC
NC

494E-03
134E-02
NCOPC
388E-03
4B3E-04

NCOPC
NCOPC
2-26E-03

891E«00

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

»toD

NCOPC
NCOPC
NCOPC
NCOPC
I49E-06
NCOPC
13SE-04
1.24E-03
NCOPC
NCOPC
384E-OB
534E-05
44«E-06
1 J4E-03
1I2E-03
446E-03

NC
NCOPC
399E-07
NCOPC
240E-07

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NCOPC
NCOPC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Toesl
HQ

NC
NC
NC
NC

(49E-09
NC

138E-04
124E-03

NC
NC

384E-OB
934E-09
449E-OB
124E-03
1B2E-03
44BC-03

127E-02
NC

399E-07
NC

293E-03
NC
NC
NC
NC

4HE-03
1 34E-02

NC
388E-03
493E-04

NC
NC

228E-03

8 91E+00

NC

NC
NC
NC
NC
NC
NC
NC

RrVer
•urfsea Wetar

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
32BE-04
NCOPC
1ME-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8 7BE-03
3 97E-03
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

•"•''•*̂ M»,ii*v«>*iiki.s.>a«ea»>iW:jS.}-4ifl&'f ̂ ^'fmrff (-̂ faj'i.i'-i..n.'>.isj'i»*,aix.iBi i: i ai'ii1-^-"*--'-*--'"-^
Note*

•etttmenl
lnglOt.nl

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
310E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 10E -04

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
323E-04

NC
1ME-04

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

B7BE-03
3 87E-03

NC

NC

NC

NC
3 10E 04

NC
NC
NC
NC
NC

1 1 9E*02

Ing/Derm - Ingest-on/Dermal Contact
HI - Hazard Indaa
HQ Hazard Quotlant
NC Mot Calculated or rio dose-response vati*
NCOPC Not a cor.SB.u0nl of potential

concern In this area/medium
PCBt Potychtortnalad Biphanyta
RME Reasonable Maximum Expoaura
SVOCl SamtvolatiLe Organic Compound}
TCDO TEQ T«<t-acnkvod»b»ftio-p dwjn<

Tone EqutvalfXit* Conc«ntralior
VOC» Volatile Organic Compounds

RME !/«»pa*sina teenager l
August 31 2003
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ENSR INTERNATIONAL

TABLE 6-9
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 WFS

Constituent

SVOCs
2 4-Dichlorophenol
4 CWoroemline
Banzo{a)anlnracene
6enzo(a)pyrene
bis(2-Elhylneiyl)ph!nalale
Dlben«Ka.n)8nthracene
Pesticides
4 4'-ODE
4 4'-ocn
alpha-Critordane
beta-BHC
Oleklrtn
Herbicides
MCPA
MCPP
PCBs
Tolal PCBs
Dioxin
2 3 7 6-TCDO T£Q
Mstals
Arsanic
Lead
Mangenaae
Mercury

Total

Mississippi River - UDA
Buffalo Flint

Ingesllon

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

283E-07
NCOPC
NCOPC
NCOPC
6 356-06

NCOPC
NCOPC

NCOPC

338E-08

NCOPC
NCOPC
NCOPC
NCOPC

4 026-05

8W
Ing/Derm

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Sediment
Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

897E08
NCOPC
NCOPC
NCOPC

6 97E-08

Totel
Rlek

NC
NC
NC
NC
NC
NC

283E-07
NC
NC
NC

83SE-06

NC
NC

NC

3 366-05

B97E-08
NC
NC
NC

403C-4!

Mississippi River • PDA
Buffalo Fillet

Ingeeoon

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

459E-06

NCOPC
NCOPC
NCOPC
NCOPC

4S9E-06

SW
Ing/Dorm

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

(edlmenl
(nefDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

897E-08
NCOPC
NCOPC
NCOPC

Total
*.lek

NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

459E-08

697E-08
NC
NC
NC

Hlaslsslppl River - OOA

Buffalo Fillet
Ihgoetlon

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

S43E-06

NCOPC
NCOPC
NCOPC
NCOPC

8W
Ing/Derm

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

**dlfMnt
tnejrVerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

697E-08
NCOPC
NCOPC
NCOPC

897E-08

Total
Rlak

NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

543E-OS

697E-OS
NC
NC
NC

SJ8I.O.

Pond (tits Q South)
Black BuDheed Fillet

Ingeevon

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
eooE-06
1 71E-07
NCOPC
764645

NCOPC
NCOPC

379E-04

2 B2E-OS

573E-06
NCOPC
NCOPC

NC

549E-04

SW
Ine/Oerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC
NC

NCOPC

NC

Total
HQ

NC
NC
NC
NC
NC
NC

NC
6006-06
1 71E-07

NC

7 846-05

NC
NC

379E-04

2 B2E-OB

5 73E-06
NC
NC
NC

549E-04

Pond (Site QSouthl

Carp Fillet
kigeetlon

NCOPC
NCOPC
S01E-08
644E-05
3 43E-07
5016-05

NCOPC
5 ME -06
2 746-07
150E-08
1 49E-04

NCOPC
NCOPC

980E-04

1 35E-04

6 02E-05
NCOPC
NCOPC

NC

1 45E-03

SW
Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC
NC

NCOPC

NC

Total
HO

NC
NC

501E 06
644E05
343E07
501E-05

NC
5 50E-06
2 74E-07
1 50E-06
1 49604

NC
NC

9 806-04

1 35604

6 02E 05
NC
NC
NC

t 45E-03

Notes
Ing/Derm Ingastion/Oermal Contact
OOA - downstream Discharge Area (Mississippi River)
NC Not Cslculeted or no dose-response velue
NCOPC - Not a constituent of potential concern In Inks area/medium
PCBs • PolychlortnaleO Blphenyls
PDA • Plume Discharge Area (Mississippi River
RME Reasonable Mexlmum Exposure
SVOCa - Semivolatlle Organic Compounds
SW Surface Weler
TCDD TEQ Tetracniorodi&enzo-p-dloxin Tox c Equivalents Concentration
UDA Upstream Discharge Area (Mississippi River)

RMt recreal onat fianer
August 31 2003
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TABLE 6 10
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER RME
HUMAN HEALTH BISK ASSESSMENT
SAUG6T AREA 2 HVFS

Constituent

Mississippi River - UPA

Ingestion Ing/Demy IngjPerm
Total
Rlek

Mississippi Rlvsr-PDA

Ing/Oerm IngtQtrm
Total
Rlek

Mississippi River • OOA

Inoesllon Ing/Derm IngJPerm
Total
Rlek

Pond Qlle Q South)
Black Bullhead Fillet

IngeaMon tng/OernT
Total
HQ

Pond (Sits Q South)
Carp Fillet 8W Total
Ingastlon lngrt)erm HO

SVOCs
2 4 Oichtoropheno!
4-C*itoroeniline
8enzo(a)anthr scene
Benzo(a)pyrene
bls(2-Elhylhexyl)phtnelele
Dibenzo(a h Anthracene
Pesticides
44 DDE
4 4 DDT
alpha Cnlordane
beta BHC
OleMrtn
Herbicides
MCPA
MCPP
PCBs
Tolal PCBs
Dioxin
2 3 7 6 TCOD TEQ
Metals
Arsenic
Lead
Manganese
Mercury

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

389E-03
NCOPC
NCOPC
NCOPC
18SE-02

NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

435E-04
2.21E-04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9 ose-03
539603

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

362604
NCOPC
NCOPC
NCOPC

4356-04
221E-04

NC
NC
NC
NC

389E-03
NC
NC
NC

1 656-02

9 096-03
939E-03

NC

3626-04
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

438E-04
2.216-04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

909E-03
539E-03

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

3626-04
NCOPC
NCOPC
NCOPC

4356-04
2216-04
NC
NC
NC
NC

NC
NC
NC
NC
NC

9096-03
539E-03

NC

3626-04
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

435E-04
221E-04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

909E-03
539E-03

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

362E-04
NCOPC
NCOPC
NCOPC

435E-04
2216-04
NC
NC
NC
NC

NC
NC
NC
NC
NC

8096-03
539E-03

NC

NC

3826-04
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
6236-02
279E-03
NCOPC
2 29E-01

NCOPC
NCOPC

221E«01

NC

2 976-01
NCOPC
NCOPC
1906-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC
NC

3486-04
NCOPC

NC
NC
NC
NC
NC
NC

NC
8 236-02
2 296-03

NC
229E01

NC
NC

221E»01

NC

2 976-01
NC

3486-04
1 906-01

NC 1 51E-02 T92E-04 NC
Nous
tngJE>9rrr\ Ingeation/Dermal Contact
HI Hazard index
HQ Hazard Quotient
DDA Downstream Discharge Area (Mississippi River)
NC Not Calculated or no oo»e-rwponw value
NCOPC Not a constitute! of potential concern in this area/medium
PCBs Poly chlorinated Blphenyls
PDA plums Discharge Area (Mississippi River)
RME Reasonable Maximum Exposure
SVOCs Semivolatil* Organic Compounds
SW Surface Watar
TCDO TEQ TelracMorodibenzo-p-d'OxIn Toxic Equivalents Concentration
UDA Ups(f«»m Discharge Area (Mississippi River)

NCOPC
NCOPC

NC
NC

288603
NC

NCOPC
754E-02
386E-03
648E03
434E01

NCOPC
NCOPC

NC

312E01
NCOPC
NCOPC
541E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC
NC

348E04
NCOPC

NC
NC
NC
NC

2 S6E-03
NC

NC
7546-02
3 66E 03
S 46E 03
4 ME 01

NC
NC

571E»01

NC

3 12E 01
NC

3466-04
541602

RME recreai onal fisher s
Ausu*l31 2003
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ENSR INTERNATIONAL

TABLE 6-11
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

II °
I AA-O-1 -16 (a)

Constituent || Inhalation Risk

VOCs
1 2-Dichloroethane
1 2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Total Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

0 North
Leachate L-O-1
Inhalation Rlak

NCOPC
NCOPC
NCOPC

NC
NCOPC
1 92E-09

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.92E-09

Q North
Leachate L-Q-1
Inhalation Rlak

5 25E-09
NCOPC
NCOPC

NC
NC

221E-09
NC

NCOPC
NCOPC
2 26E-10
1 53E-08
NCOPC
1 B9E-07

2.12E-07

Q South
AA-Q-6-24 (b)

Inhalation Rlak

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 53E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.53E-09

R
AA-R-1'28<b]_

Inhalation Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 51E-09

NC
NCOPC
1 07E-08
NCOPC
NCOPC
NCOPC
NCOPC

1.22E-08

Leachate L-R-1
Inhalation Risk

3 37E-10
NC
NC

NCOPC
NC

1 63E-10
NC

783E-10
NCOPC
149E-11
1 31E-09

NC
1 51E-08

1.77E-08

Notes

MLE - Most Likely Exposure

NC - No dose-response value
NCOPC - Not a constituent of potential concern in this area/medium

VOCs - Volatile Organic Compounds

(a) Shallow groundwater

(b) Mid groundwater

MLE indoor summary\C
August 31 2003

Revision 0



ENSR INTERNATIONAL

TABLE 6-12
TOTAL POTENTIAL HAZARD INDEX
INDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
1 2-Dichloroethane
1 2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chlorome thane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

0
AA-O-1 -16 (a]
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

O North
Leachate L-O-1
Inhalation HQ

NCOPC
NCOPC
NCOPC
6 40E-08
NCOPC
2 90E-04
7 46E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total HIH NCOPC | 3.65E-04

Notes

Q North
Leachate L-Q-1
Inhalation HQ

4 12E-04
NCOPC
NCOPC
7 56E-08

NC
3 35E-04
8 63E-05
NCOPC
NCOPC
1 59E-06
4 28E-05
NCOPC

4 71E-04

1.35E-03

Q South
AA-Q-6-24 (b)
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
231E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.31E-04

R
AA-R-1 -28 (b)
Inhalation HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
229E-04
5 85E-05
NCOPC
6 60E-04
NCOPC
NCOPC
NCOPC
NCOPC

9.48E-04

Leachate L-R-1
Inhalation HQ

2 64E-05
NC

7 40E-09
NCOPC

NC
2 47E-05
7 28E-06
1 03E-05
NCOPC
1 06E-07
3 67E-06
2 07E-06
3 77E-05

1.12E-04

HI - Hazard Index

HQ - Hazard Quotient

NCOPC - Not a constituent of potential concern in this area/medium

MLE - Most Likely Exposure

NC - No dose-response value

VOCs - Volatile Organic Compounds

(a) Shallow groundwater
(b) Mid groundwater

MLE indoor summary\NC
August 31 2003
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Page 1 ol 2

TABL66-I3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR INDUSTRIAL WORKER • ML6
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent
VOCs
1.1 2-Trlchloroethane
1,2-Dlchloroethane
1 2-Dlchloroelhene (total)
2-8utanone (MEK)
4-Melhyl.2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromathane
Ethylbenzene
Tetrachloroethene
Toluene
Trlchloroethylene
Xylenes Total
SVOCs
2,4 8-Trtchlorophenol
2-Nitroanilma
4-Nitroanlllne
Banzo(a)anthracena
Benzo(a)pyrene
Benzo{b)f)uoranthene
Dlbenzo(a.h)anthracene
Pesticides
4,4'-DDT
bela-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicides
Penlachtorophenol
PCBs
Total PCBs
Dioxin
2 3 7,8-TCDD-TEQ
Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Total

O
»ol(a>

Inrj/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3326-08
NCOPC
NCOPC

NCOPC

2216-07

4 B9E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

514E-06

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 076-07

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 196-11
NCOPC
NCOPC

NCOPC

8756-11

200E-09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3096-07

AA-O-1.16
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
Risk

NC
NC
NC
NC
NC
NC

3 07E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC

332E-OB
NC
NC

NC

221E-07

489E-06

NC
NC
NC
NC
NC
NC

5.44E-0*
Notes

O North
So« (el

Infl/Dtmt.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 91E-05

8 316-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

1 12E-04

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
188E-TJ7

NC
NCOPC
NCOPC
343E-08

NC
425E-08
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

765E-09

2 26E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

295E-07

Leaehate
Inheletton

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
4126-09

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

412E-09

Total
Rlak

NC
NC
NC
NC
NC
NC

1 926-07
NC
NC
NC

3436-08
NC

4256-08
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

2 916-05

8326-05

NC
NC
NC
NC
NC
NC

1.13C44

P
So«<.|

Ing/Demi.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
1ME-08
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

732E-08

NCOPC

NCOPC
143E-07
NCOPC
NCOPC
NCOPC
NCOPC

2 32E-07

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
5966-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
3 12E-07
NCOPC
92BE-08

NC

NCOPC
NCOPC
NCOPC
NCOPC
7586-12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2896-11

NCOPC

NCOPC
1 73E-09
NCOPC
NCOPC
NCOPC
NCOPC

4 13E-07

Totel
We*

NC
NC
NC
NC
NC
NC

596E-09
NC
NC
NC
NC
NC

3 12E-07
NC

928E-08
NC

NC
NC
NC
NC

ta4E-08
NC
NC

NC
NC
NC
NC
NC

NC

7 32E-OS

NC

NC
144E-07

NC
NC
NC
NC

S.4M-07

Q North
«o«(a)

IngAferm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
677E-OB
NCOPC
1 16E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2356-08

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1 036-07

Inhalation

NCOPC
200E-08
NCOPC
NCOPC
NCOPC
NCOPC
357E-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
275E-08
NCOPC
286E-06

NC

NCOPC
NCOPC
NCOPC
NCOPC
312E-11
NCOPC
534E-12

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

929E-12

NCOPC

NCOPC
NCOPC
103E-09
NCOPC
NCOPC
NCOPC

607E-08

LeschaU
Inhalation

NCOPC
941E-08
NCOPC
NCOPC

NC
NC

1 78E-09
NC

NCOPC
NCOPC
313E-11
NCOPC
187E-09
NCOPC
207E-08
NCOPC

NCOPC
NCOPC
NCOPC

• NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

785E-08

Tout
Risk

NC
742E-OS

NC
NC
NC
NC

536E-09
NC
NC
NC

313E-11
NC

294E-08
NC

4 93E-08
NC

NC
NC
NC
NC

877E-08
NC

1 16E-08

NC
NC
NC
NC
NC

NC

235E-08

NC

NC
NC

1036-09
NC
NC
NC

J.«2E-07

(a) - Surface soil for Ing/derm and Inhalation of
nonvolatile constituents, combined soil
for inhalation of vdatfles

Ing/Oerm • Ingestion/Dermal Contact
ML6 - Most Likely Expoeure
NC Not Calculated or no dose-response value
NCOPC - Not a constituent of potential concern

in this area/medium
PCBs - Polychlorinaled Biphenyls
SVOCs - Semivolallle Organic Compounds
TCOO - T6Q - Teiracnlorodibenzo-p-dtoxin

Toxic Equivalents Concentration
VOCs - Volalil« Organic Compounds

MLE outdoor worker sumnwytc
Augu»t3t 2003

Revision 0
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TABLE 6-13
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR INDUSTRIAL WORKER • MLE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 Rl/FS

Constituent

VOCs
1 1 2-Tnchloroethene
1 2-Olchloroelhane
t 2-Oichloroethene (total)
2-Bulanc-ne (MEK)
4-Melhyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzena
Chloroform
Chloromethane
Dichloromethane
Elhylbenzene
Tetrachloroethene
Toluene
Tricnloroelhylene
Xylenes Total
SVOCs
2 4 6-Trichloroph«nol
2-Nitroanilme
4-Nitroaniline
6enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Dtbenzofa h)anthrecene
Pesticides
4 4. DOT
beta-BHC
Dleldrm
gamma-BHC (Llndane)
Heptachlor
Herbicides
Pentachlorophenol
PCBs
Tolal PCBs
Dioxin
2 3 7 8-TCDD-TEQ
Metala
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Notes
(a) - Surlace soil for Ing/derm and inhalation of

O Central
Sol (a)

Ing/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

442E-08

188E-06

NCOPC
738E-08
NCOPC
NCOPC
NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

175E-11

7 80E-10

NCOPC
894E-10
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlak

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

442E-08

168E-OB

NC
747E-08

NC
NC
NC
NC

a South
Soil (a)

Ing/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
304E-09
328E-08
365E-09
NCOPC

NCOPC
NCOPC
2916-08
NCOPC
NCOPC

NCOPC

1 13E-07

1 13E-06

NC
9 776-08
NCOPC

NC
NC

NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8876-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
1 95E-09

NC

NCOPC
NCOPC
NCOPC
1406-12
150E-11
1 826-12
NCOPC

NCOPC
NCOPC
1 04E-1 1
NCOPC
NCOPC

NCOPC

4486-11

481E-10

NC
1 18E-09
NCOPC
2866-08

NC
NCOPC

AA-Q-t-24
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
183E-OB
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlak

NC
NC
NC
NC
NC
NC

252E-09
NC
NC
NC
NC
NC
NC
NC

5 95E-09
NC

NC
NC
NC

304E-09
3266-08
398E-09

NC

NC
NC

291E-08
NC
NC

NC

1 13E-07

1 13E-06

NC
9S9E-08

NC
286E-08

NC
NC

R
Sol (a)

Inn/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Inhalation

900E-09
8126-08

NC
NCOPC
NCOPC
NCOPC
1 106-08

NC
6V5E-09
NCOPC
NCOPC

NC
1 75E-07

NC
1 24E-05

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

AA-R-1 -2«
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8266-12

NC
NCOPC
6 37E-13
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leechete
Inhalation

NCOPC
108E-08

NC
NC

NCOPC
NC

281E-08
NC

443E-08
NCOPC
108E-09
NCOPC
7006-07

NC
121E-04
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Man Value
Inhalation

NC
108E-OC

NC
NC
NC
NC

281E-08
NC

443E-08
8 37E-13
108E-08

NC
700E-07

NC
1 21E-CM

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC
NC
NC
NC

Total
Rlak

S 006-09
t 18E-06

NC
NC
NC
NC

371E-OB
NC

51JE-08
6 37E-13
108E-09

NC
875E-07

NC
1 34E-04

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC
NC
NC
NC

3
Sol (a)

IngVDerm,

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

105E-09
NC
NC

2 2 IE-OS
1 S1E-07
188E-08
541E-08

621E-08
534E-07
NCOPC
1 UE-07
7 706-08

6 02E-07

2 07E-05

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
504E-09

NC
NCOPC
NCOPC
24SE-09

NC
10SE-08

NC
262E-08

NC

369E-13
NC
NC

102E-11
6966-11
880E-12
2 ME- 11

2206-11
1 966-10
NCOPC

NC
2776-11

NC

8 18E-09

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Risk

NC
NC
NC
NC
NC
NC

504E-09
NC
NC
NC

2456-09
NC

105E-08
NC

262E-OB
NC

106E-09
NC
NC

2 21E-08
1 S1E-07
186E-08
541E-08

821E-08
534E-07

NC
1 11E-07
7 70E-08

8 02E-07

2 076-05

NC

NC
NC
NC
NC
NC
NC

nonvolatile constituents combined soU
for inhalation of volatiles

Ing/Oerm - Ingeation/Dermal Contact
MLE . Mosl Likely Exposure
NC Not Calculated or no dose-response value
NCOPC Not a constituent of potential concern

In this area/medium
PCBs • Polychlorineled Biphenyls
SVOCs - Semlvolalile Organic Compounds
TCDD - TEO - Telrechlorodlbenzo-p-dkMin

Toxic Equivalents Concentration
VOCs - Volatile Otganlc Compounds

MIE outdoor wrorlw summarjAc
Augu«t 31 2003

Rovtoion 0



TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER • MLE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 Rl/FS

ENSR INTERNATIONAL
Pege 1 of 2

Constituent

VOCs
1 t 2-Tnchloroethane
l 2-Dichloroethene
1 2-Dlchloroelhene (total)
2-Bulanone IMER)
4-Methyl-2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromelhane
Dichloromethane
Ethylbanzene
Tetrachloroethene
Toluene
Tocnloroalhylene
Xylenes Total
svocs
2 4 6-Tnchloropheno!
2 Nilroenlllne
4-Nitroanllme
Benzo(e)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibeniofa h)enthracene
Pesticides
4 4-DDT
beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicides
Pantachlorophenol
PCBs
Total PCBs
Dioxin
2 3 7.8-TCDD-TEQ
Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Ing/Dem*

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
415E-04
NCOPC
NCOPC

NCOPC

5536-02

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
465E-02
525E-02
NCOPC
NCOPC
NCOPC
6B6E-03
NCOPC
250E-03
NCOPC
354E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

AA-O-1-U Tolal
Inhalation HO

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

465E-02
S2SE-02

NC
NC
NC

686E4J3
NC

250E-03
NC

354E-OI

NC
NC
NC
NC
NC
NC
NC

NC
NC

415E-04
NC
NC

NC

NC
NC
NC
NC
NC
NC

InflrPerm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
646E-02

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2856-02
1 08E-01
NCOPC
NCOPC
242E-04
998E-03
1 19E-04
NCOPC
NCOPC
521E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 71E-05

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
257E-0*
NCOPC
62SE-04

420E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HO

NC
NC
NC
NC

257E-08
NC

2 916-02
1096-01

NC
NC

242E-04
9B8E-03
1 19E-04

NC
NC

521E-01

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC

645E-02

Ing/Derm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
3 17E-03

NCOPC
NCOPC
NCOPC
NCOPC

Inhalation HO

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
902E-04
NCOPC
NCOPC
NCOPC
NCOPC
2916-04
875E-04
NCOPC
232E-04
154E-02

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

9026-04
NC
NC
NC
NC

291E-04
8756-04

NC
232E-04
154E-02

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

183E-02

NC

NC
3 17E-03
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
4896-03
NCOPC
NCOPC
NCOPC

NCOPC
1 57E-03
NCOPC
NCOPC
NCOPC
NCOPC
541E-04
NCOPC
NCOPC
NCOPC
NCOPC
S 32E-05
770E-05
NCOPC
7 14E-05
604E-03

NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC
425E-03
NCOPC
NCOPC
340E-06

NC
271E.04
252E-04
NCOPC
NCOPC
221E-07
NCOPC
525E-06
NCOPC
5 16E.05
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
582E-03

NC
NC

340E-06
NC

812E-04
252E-04

NC
NC

221E-07
8 32E-05
8 22E-05

NC
1236-04
604E-03

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC
NC

489E-03
NC
NC
NC

Tolal HI 5 57E-02 NCOPC 7336*00 688E-Ot I DSE-03 IM1*M 2 15E-02 177E-02 IMt-n 8 38E-03 4 B3E-03 2.40E-02
Notes
(a) - Surface soil for Ing/derm and Inhalation of

nonvolatile constituents combined sod
for inhalation of volatiles

Ing/Oerrrt - Ingeslion/Dennai Contact
HI - Hazard Index
HQ Hazard Quotient
MLE - Most Likely Exposure
NC Nol Celculated or no dose-response value
NCOPC • Not a constituent of potential concern

in this area/medium
PCBs - Polychlorinated Biphanyls
SVOCs - Semrvolatile Organic Compounds
TCDD - TEO - Telrachlorcdlberizo-c-dioxin

Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

MLE outdoor worker summary\rtc
August 31 2003

Revision 0
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TABLE 6-U
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSM6NT
SAUGET AREA 2 Rl/FS

Constituent

1 1 2-Trichloroethane
1 2-Oicnloroetnana
1 2-Dichloroethene (total)
2-Bufenone (MEK)
4-Methyl-2-p9ntanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroelhane
Toluene
Trlchloroethylene
Xylenes Total
SVOCs
2 4 6-Tnchlorophenol
2-N'lroanilme
4-Nitroeniline
Benzo(a)anthracena
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a h)anthracene
Pestlcldee
4 4'-DDT
Deld-SHC
Dieldrin
gamma-BHC (Lindane)
Heptacnlor
Herbicides
Pentachlorophenol
PCBs
Total PCBs
Oloxln
2 3 7,8-TCDD-TEQ
Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Notes
!a) - Surface soil for ing/derm and Inhalation of

nonvolatile constituents combined sod
for inhalation of volatile*

Ing/Derm • Ingestion/Dermal Contact
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - Not Celculatad or no dose-response value
NCOPC - Not a constituent of potential concern

In this area/modkjm
PCBs - PoJychkxmaled Biphenyls
SVOCs - Semlvolatlle Organic Compounds
TCOO - TEO - TelracWorodibenio-p-dkwIn

Toxic Equivalents Concentration
VOCs • Volatile Organic Compounds

Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 11E-02

NC

NCOPC
184E-03
NCOPC
NCOPC
NCOPC
NCOPC

Total H T 276-02

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

111E-02

NC

NC
I84E-03

NC
NC
NC
NC

my/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
383E-04
NCOPC
NCOPC

NCOPC

282E-02

NC

394E-03
2 17E-03
NCOPC
188E-03
5 73E-03
NCOPC

1 27g.Q2 423E-02 309E-02 2 "BE

Etlon Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1046-04
NCOPC
NCOPC
NCOPC
NCOPC
3336-04
NCOPC
3 91E-03
149E-05
229E-02

NCOPC
NCOPC
NCOPC
NC
NC
NC

NCOPC

NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC

NC

NC

NC
NC

NCOPC
2386-04
3436-03
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
278E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HQ

NC
NC
NC
NC
NC
NC

3826-04
NC
NC
NC
NC

3336-04
NC

3 91E-03
1496-05
229E-02

NC
NC
NC
NC
NC
NC
NC

NC
NC

383E-04
NC
NC

NC

2 82E-02

NC

394E-03
2 17E-03

NC
2 116-03
9 10E-03

NC

IngiPermi'.|lnn«l«a

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

illon 1 Inhalation Inhalation Inhalation

NC
6 37E-03

NC
NCOPC
NCOPC
NCOPC
1 67E-03
385E-03
9156-05
NCOPC
NCOPC
728E-08
4906-04
828E-04
309642
4586-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

AA-R-1-21 Leechele Max Value

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
I25E-OS
203E-O6
NCOPC
393E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
8SOE-02

NC
1 526-05
NCOPC

NC
3986-03
255E-04
582E-04
NCOPC
781E-08
NCOPC
1086.03
992E-04
303E-01
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
B 50E-Q2

NC
1 52E-OS

NC
NC

396E-03
255E-04
582E-04
393E-08
7016-06

NC
196E-03
992E-04
303E-01

NC

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

7.3Sa>fl2 NCOPC 4 466-02 3 32E-06 396E-01 396E-Q1 4.41 E-Ol S2Qt*00 3 45E-02 523E+00

Total
HO

NC
9 14E-02

NC
1526-05

NC
NC

5 62E-03
410E-03
8746-04

NC
781E-08
728E-08
245E-03
182E-03
3346-01
4586-04

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

Ing/Derm.
* j«| , ,
i. In deletion

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9586-03
NC

220E-03
NC
NC
NC
NC

3 85E-03
9886-03
NCOPC
28SE-03
342E-04

1 87E-03

517E*00

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
354E-04
NCOPC
783E-04
4556-03
NCOPC
NCOPC
1 73E-05
2506-04
294645
454E-03
854E-03
t 75E-02

NC
394E-08
206E-06

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HQ

NC
NC
NC
NC

354E-04
NC

763E-04
4 55E-03

NC
NC

1 73E-05
2506-04
294E-05
454E-03
654E-03
1 75E-02

9566-03
394E-06
2 206-03

NC
NC
NC
NC

3 65E-03
98864)3

NC
28SE-03
342E-04

1 87E-03

NC
NC
NC
NC
NC
NC

MLE outdoor worker summary\nc
August 31 2003
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TABLE 6 15
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

II °
H Combined toll I AA-O-1-U __\ Total

O North
Combined toll I Leecnele | Total

VOCs
1 1 2 Tnchloroalhane
1 2 Oicnloroelhana
1 2 Dichloroelhen< (lout)
2 Bulanone (MEK|
4-Melhyl 2-penlanone (MIBK)
Acetone
Benzene
Chlorooenzene
Chloroform
Chtoromethane
Oichtoromelhsne
Ethylbenzene
Telrachloroelhene
Toluene
Trichloroethylene
Xylenes. Total
SVOCs
1 2-D«hloro6enzer>e
1 3-Dlchlorobenzene
1 4-Dichlorobenzene
2 4 6-Trichlorophenol
2 4-Dichlorophenol
2 4-Oimelhylfjhenol
2 Chkwophenol
2 Methylnephlhelene
2-Nuroaniline
3-Methytpnenol/4 Melhylphenol
4 Chloroaniline
4 Nilroenilme
Benzo(a)anlhrecene
Benzo<a)pyrene
Benzo(b)fluoranlhene
Benzofg h i)perylene
Benzo<x)tluorantnene
bis(2-Chloroethyl)ether
bls(2-Ethylhexyl)phlhalale
Diberyzo(a,h)anlhracene
Hexacntorobenzene
lndeno(1 2 3-cd)pyrer»
Naphthalene
Nitrobenzene
Pesticides
4 4 -DOE

44 DOT
AWrm
alpha BHC
bets BHC
della-BHC
Dieldnn
Endrin Ketone
gemms-BHC (Lindane)
Hepiachlor
Heplaehlor epoxid*
Herbicides
2 4 5 - T
24-D

MCPA
MCPP
Pentachtorrjphenol

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1246-08

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
3 53E-10
223E-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
1 18E-O9
735E-09
80BE-10
NCOPC
NCOPC
NCOPC
NCOPC
2176-09
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
195E-09
NCOPC
NCOPC

NC
1596-08
NCOPC
5186-10
2 78E-09
105E-09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 76E-07

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
3326-1!
228E-13
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
1 156-11
7206-11
792E-12
NCOPC
NCOPC
NCOPC
NCOPC
213E-11
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
201E-11
NCOPC
NCOPC

NC
1 84E-10
NCOPC

NC
288E-11
1 07E-11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 316-07
9016-09
NCOPC
9 82E-10
NCOPC
NCOPC
4 97E-07
NCOPC
jBOE-Oe
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

1 776-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

3 57E-10
225E-11

NC
NC
NC
NC
NC
NC
NC
NC

t 19E-09
1386-07
9B2E-09

NC
982E-10

NC .
NC

4996-07
NC

389E-08
NC
NC

NC
NC

1 97E-09
NC
NC

NC
181E-08

NC
518E-10
281E-09
1ME-00

NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
S80E-10

NC
NCOPC
NCOPC
228E-10

NC
1 51E-09
NCOPC
NCOPC

NC

NC
NC

1206-09
208E-10
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC

NC
391E-09
1B6E-08
150E-09
NCOPC
NCOPC
988E-10
NCOPC
542E-09
273E-09
NCOPC

NC
NC

4586-09
547E-09
294E-08
297E-09
103E-08
NCOPC
2466-07
NCOPC
NCOPC
120E-08
846E-09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7886-08

NC
NCOPC
NCOPC
183E-08

NC
178E-08
NCOPC
NCOPC

NC

NC
NC

1 13E-11
2 10E-12
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC

NC
383E-11
1 836-10
153E-11
NCOPC
NCOPC
108E-11
NCOPC
5306-11
2 52E-11
NCOPC

NC
NC

NC
55SE-11
304E-10
304E-11
108E-10

NCOPC
262E-09
NCOPC
NCOPC
1 25E-10
9186-11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
595E-09

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
201E-09

NC
NCOPC

NC
NCOPC

NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
7366-10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
5096-07

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
257E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

1 1 1E-07
NC
NC
NC

188E-08
NC

193E-OB
NC
NC
NC

NC
NC

121E-09
222E-09

NC
NC
NC
NC
NC
NC
NC
NC

398E-09
1886-08
198E-09

NC
NC

998E-10
NC

647E-09
2756-09

NC
NC
NC

4666-09
862E-09
297E-08
300E-09
1 11E-08

NC
2486-07

NC
NC

122E-08
9046-09

NC
NC
NC
NC

i WE -07

P D Q North
Combined (on

Ino/tierm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8516-12
NCOPC
NCOPC
NCOPC
NCOPC

NC
5566-09
NCOPC
831E-11

NC

NCOPC
NCOPC
461E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6 71E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
16*6-09

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 146-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
848E-OB
NCOPC
172E-08

NC

NCOPC
NCOPC
4336-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8&8E-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1836-11
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

Total 1 Combined toll | LaaOiala I Total

NC
NC
NC
NC
NC
NC

1 16E-09
NC
NC
NC
NC
NC

704E-08
NC

1726-08
NC

NC
NC

4UE-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8 77E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

180E-09
NC
NC
NC
NC

NC
NC
NC
NC
NC

NCOPC
231E-11
NCOPC
NCOPC
NCOPC
NCOPC
871E-12
NCOPC
NCOPC
NCOPC
NCOPC

NC
830E-10
NCOPC
338E-11

NC

NCOPC
NCOPC
NCOPC
337E-11

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
315E-10
338E-09
300E-10
NCOPC
NCOPC
NCOPC
NCOPC
5396-10
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
436E-OA
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
« 17E-08

NCOPC
384E-09
NCOPC
NCOPC
NCOPC
NCOPC
124E-09
NCOPC
NCOPC
NCOPC
NCOPC

NC
986E-09
NCOPC
9 12E-09

NC

NCOPC
NCOPC
NCOPC
340E-13

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
308E-12
3J9E-11
294E-12
NCOPC
NCOPC
NCOPC
NCOPC
5J7E-12
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4486-11

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
1246-08
NCOPC
NCOPC

NC
NC

2 756-09
NC

NCOPC
NCOPC
2 86E-11
NCOPC
206E-08
NCOPC
1 31E-09
NCOPC

NCOPC
NCOPC
NCOPC
8816-08

NC
NC
NC

NCOPC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
3976-09
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NCOPC
336E-TW

NCOPC
7066-07
NCOPC
NCOPC

NC
NC

1 196-08
NC

NCOPC
NCOPC
3 156-10
NCOPC
5606-09
NCOPC
277E-08
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
722607

NC
NC
NC
NC

1 596-08
NC
NC
NC

3 436 10
NC

3 696-08
NC

3 826-08
NC

NC
NC
NC

6616-08
NC
NC
NC
NC
NC
NC
NC
NC

3 186-10
3396-09
303E-10

NC
NC
NC
NC

544E-10
NC
NC
NC
NC

NC
NC
NC
NC

3 976 09
NC

4 39E-09
NC
NC
NC
NC

NC
NC
NC
NC

33«€-0«

MLE construction worker tummary\c
August 31 2003
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TABLE6-1S
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

PC£s
l PC6«

Dioxin
2 3 7 8-TCDD-TEQ
Mate.lt
Antimony
A/sen>c
Banum
Beryllium
Cadmium
Chromium
Cobalt
Coppar
Laad
Manganesa
Marcury
Nickel

5 486-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4286-09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
182E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC
NC

NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

552E-07

NC
1826-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2 76E-06

NCOPC
6866-09
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

2 166-07

NCOPC
2436-09
NCOPC
NCOPC
200E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

243E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

304E-OG

NC
909E-O9
NC
NC

200E-09
NC
NC
NC
NC
NC
NC
NC

Combined go*
Ing/Perm. Inhalation

242E-08

NCOPC
429C-09
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1886-10

NCOPC
1876-09
NCOPC
NCOPC
841E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

244E-08

NC
5886-09

NC
NC

541E-10
NC
NC
NC
NC
NC
NC
NC

4 486-07

NC
392E-09

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

348E-09

NC
143E-09

NC
NCOPC
6 22E-10
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 52E-07

NC
5 35E-09

NC
NC

6 22E-10
NC
NC
NC
NC
NC
NC
NC

Total
Notes
Ing/Derm • IngasitonVDermaJ Contact
MLE • Most Likely Exposure
NC Not CateulaWd or no doaa-ratponae valu«
NCOPC • Not a conatituant ol poianbai concam

PCB i • Pofychtortnalad Bkphanyta
SVOCi • SamlvotaUto Organic Compound*
TCOD - T£Q • T»(racntortxJi6enjo-p-dioKin

Toxic Equivalents Concantration
VOCs - Volatile Organic Compounds
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TABLES 15
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
1 1 2-Tnchloroethane
1 2-Oichloroethane
1 2-Olchloroeinene (total)
2-Bulenone (MEK)
4-Methyl 2-penlanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloro/nelhane
Dichloromethane
Ethylbencene
Telrachtoroelhene
Toluene
Trlchloroethylene
Xylenes Tolal
svocs
1 2 Dichlorobeniene
1 3-Dlchlorobenzene
1 4-Oichforooenzene
2 4 e-Tnchloropnenol
2.4-Dlchlorophenol
2 4-Dlmeihylphertol
2-Chkxophenol
2-Melhylnaphthalene
2-Nilroeniline
3-Melhytphenol/4-Methylphenol
4 Chloroaniline
4-Nllroaniline
Benzo(,a)anthracene
Benzo(a)pyrene
Banzo(b)fluoranthane
Benzo(0 h i)perytene
Benzo(k)fluoranthene
bis(2-Chloroetriyl)elher
bis(2 Elhylhexyljprilhalale
Dibenzo(a h)anlhracene
Hexachlorobenzene
lndeno(1 2 3-cdlpyrene
Naphthalene
Nitrobenzene
Psstlcldss
4 4 -DDE

44-DDT
Aklnn
a)pha-BHC
beta BHC
delta-BHC
Dieldrin
6ndnn Ketone
oemitia-SHC (Lindene)
Heplachlor
Heptachlor epovKte
Herbicides
245-T
24-0
MCPA
MCPP
Penlachloirjphenoi

QCennl
Combined Soil

(rtgfoerm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 5SE-10
1646-09
200E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2636-10
NCOPC
NCOPC
NCOPC
8 82E-10
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
1546-10

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 926-12
1 60E-11
1 9SE-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
261E-12
NCOPC
NCOPC
NCOPC
9096-12
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
Rlak

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1566-10

166E-09
2 02E-10

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

2686-10
NC
NC
NC

691E-10
NC
NC
NC
NC

NC
NC
NC
NC

1 546-10

Q South D n
Combined SoH

InorOerm.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 72E-12
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NC

687E-12
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 51E-10
174E-09
1 81E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

S 24E-10
NCOPC
NCOPC
NCOPC
167E-09

NCOPC
NCOPC
NCOPC
289E-10

NCOPC
NCOPC
NCOPC
NCOPC
3 37E-09

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 38E-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
1 626-09

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
148E-12
170E-11
1 776-12
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
541E-12
NCOPC
NCOPC
NCOPC
1726-11
NCOPC
NCOPC
NCOPC
2 76E-12

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total H Combined Soil I Leachete
Risk 1 Ing/Demi 1 Inhalation 1 bio/Dorm 1 Inhalation

NC
NC
NC
NC
NC
NC

239E-10
NC
NC
NC
NC
NC
NC
NC

183E-09
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

163E-10
176E-09
1 83E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

530E-10
NC
NC
NC

169E-09
NC
NC
NC

2 72E-10

NC
NC
NC
NC

3 376-09

7576-11
1.20E-09

NC
NCOPC
NCOPC
NCOPC
3 376-10

NC

NC
NCOPC
NCOPC

NC

9546-06
NC

798E-06
NC

NCOPC
NCOPC
478E-11
636E-10

NC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
494E-10
NCOPC
429E-09

NCOPC
NCOPC
639E-10
NCOPC

NCOPC
NCOPC
NCOPC

NC

NCOPC

9 77E-10
904E-08

NC
NCOPC
NCOPC
NCOPC
124E-09

NC
7 84E-10
NCOPC
NCOPC

NC

203E-08
NC

140E-08
NC

NCOPC
NCOPC
4456-13
6 42E-12

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
521E-12
NCOPC
442E-11
NCOPC
NCOPC
682E-12
NCOPC

NCOPC
NCOPC
NCOPC

NC
NCOPC

NCOPC
2896-07

NC
NC

NCOPC
NC

4406-08
NC
NC

NCOPC
1 18E-09
NCOPC
8J3E-06

NC
980E-06
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
2886-07
NCOPC
NCOPC
588E-08
NCOPC
4 97E-07
NCOPC
5-27E-09
1 10E-07
NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC

NCOPC
1046-05

NC
NC

NCOPC
NC

190E-07
NC

3 91E-07
NCOPC
127E-OB
NCOPC
224E-08

NC
208E-04
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Risk

10SE-09
167E-06

NC
NC
NC
NC

236E-07
NC

3 92E-07
NC

139E-08
NC

106E-08
NC

219E-04
NC
NC
NC
NC

479E-11
642E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2886-07
NC
NC

693C-08
NC

8 01E-07
NC

527E-09
1 11E-07

NC
NC
NC
NC
NC
NC
NC

S

Combined Soil
eia/Demi.

NCOPC
MCOPC
NCOPC
NCOPC

NC
NCOPC
1 51E-10

NC

NCOPC
NCOPC
1 026-10

NC
591E-09

NC
1 706-06

NC

NCOPC
NC

738E-10
263E-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
795E-10
692E-09
8 75E-10
NCOPC
NCOPC
NCOPC
623E-10
253E-09
NCOPC
NCOPC

NC
NCOPC

NCOPC
7I8E-10
809E-10
NCOPC
8JOB-09
NCOPC
1 43E-09
NCOPC
130E-09
986E-10
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
108E-08

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
558E-10

NC
NCOPC
NCOPC
26SE-10

NC
1 18E-09

NC
3 01E-07

NC

NCOPC
NC

691E-12
265E-13
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
739E-12
679E-11
661E-12
NCOPC
NCOPC
NCOPC

NC
248E-11
NCOPC
NCOPC

NC
NCOPC

NCOPC
7 73E-12
836E-12
NCOPC
664E-11
NCOPC
147E-11
NCOPC

NC
996E-12
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
Walt

NC
NC
NC
NC
NC
NC

709E-10
NC
NC
NC

3676-10
NC

669E-09
NC

3 16E-07
NC

NC
NC

743E-10
265E-11

NC
NC
NC
NC
NC
NC
NC
NC

7 63E-10
598E-09
6 62E-10

NC
NC
NC

5.236-10
2986-09

NC
NC
NC
NC

NC

7846-10
8 17E-10

NC
626E-09

NC
144E-09

NC
1 30E-09
979E-10

NC

NC
NC
NC
NC

1 08E-08
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TABLE 615
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER ML6
HUMAN HEALTH HISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

PCB
Total PCBs
Dioxin
23 73-TCDD-TEQ
Mttalt
Antimony
Arwnic
Banum

Beryllium
Cadmium
Chromium
Cobalt
Coppv
Laad
Manganese

Mercury
Nickel

2 07E-07

NCOPC
490E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

161E-09

NCOPC
1 79E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

209E-07

NC
669E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 846-07

NC
4376-09
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC
NC

143E-09

NC
180E-09
NCOPC
NCOPC
NCOPC
2966-08
NCOPC
NCOPC

NC
NC
NC
NC

1 86E-07

NC
5966-09

NC
NC
NC

298E-08
NC
NC
NC
NC
NC
NC

1 12E-07

NCOPC
204E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

6 73E-10

NCOPC
7446-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

662E-05

1 11E-05

NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NC

NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
582E-08

NC
1 12E-06

NC
NC

278E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3996-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC

3106-09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
808E-08
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

403E-07

NC
NC
NC
NC
NC

606E-08
NC
NC
NC
NC
NC
NC

Notes
Ing/Oerm - (ngastion/Oamial Contact
MLE * Most LiKaly Expo»ura
NC - Not Calculated or no doaa-raaponae value
NCOPC • Not a continuant of potential concern

in Inn area/medium
PCB i • PoiycWonnated BiptwiyU
SVOCs - Samivolatlta Organic Compound*
TCOO • TEQ • TatracMOfodiQenzo-p-dioxin

TOXIC Equivalents ConceVtlralron
VOCs • Volatile Organic Compounds
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TABLE 6 16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION/UTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 Rl/FS

j| O (I 0 North
H Combined Soil | AA-O-1 -U j ToW H Combined 8o» | laachata j Total

VOCs
1 1 2-Tricnioroetriane
1 2-Oichloroethane
1 2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2 penlanone (MIBK)
Acetone
Beruene
Chlorobenzene
Chloroform
Chloromelhane
Olchloromethane
Elhylbenzene
Telrachloroelhene
Toluene
Trichloroethylene
Xylenes, Total
SVOCs
1 2-Dichlorobenzene
1 3 Dichlorobenzene
1 4-Dichlorobenzene
2 4 6-Trtchloropheno!
2 4-Dichlorophenol
2 4-Dlmelhylphenol
2-Chlorophenol
2-Methylnaphthelene
2-Nitnenillne
3-Methylphenol/4-Methyfphenol
4-Chloroamline
4-Nitroeniline
Benzo(a)anlhracene
Benzo(a)pyrene
6enzo{b)ftuoranthene
BenztHe h.ljperylene
6enzo<k)nuorenthene
bis(2-Chtoroelhyl)elher
bis(2-Elhylhexyl)phthelate
Oiben2o(a h)anthracene
Henachtorobenzene
lndenol.1 2 3-cd)pyrene
Naphthalene
Nitrobenzene
Phenol
Pesticides
44 ODE
44 OOT
Aldnn
alpha BHC
beta BHC
delta-BHC
Dieldrin
Endnn Ketone
gamma-BHC (Lindane)
Heplachlor
Heplachlor epoxide
Herbicides
24.5-T
24.D

MCPA
MCPP
Penlachlorophenol

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 46E-03
606E-04
NCOPC
NCOPC
NCOPC
267E-04
NCOPC
1 91E-06
NCOPC
6846-04

NCOPC
NCOPC
344E-06
t 426-03
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 67E-04
NCOPC
NCOPC
168E-04
1396-03
NCOPC
929E-06
866E-05
8196-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 86E-01
884E-02
NCOPC
NCOPC
NCOPC
1286-02
NCOPC
7 17E-03
NCOPC
768E-01

NCOPC
NCOPC
482E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
1 11E-05
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC

NCOPC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

1886-01
890E-02

NC
NC
NC

1 31E-02
NC

719E-03
NC

7 S7E-01

NC
NC

344E-06
1 42E-03

NC
NC
NC
NC

1 11E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC.
NC
NC
NC
NC
NC
NC
NC

NC
NC

267E-04
NC
NC

1 68E-04
139E-03

NC
829E-OS
886E-05
8196-04

NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6536-04
8866-04
NCOPC
NCOPC
385E-06
276E-04
196E-06
NCOPC
NCOPC
7208-04

1 51E-04
363E-04
1 17E-04
1 32E-02
NCOPC
NCOPC
NCOPC
286E-04

NC
NCOPC
NCOPC
630E-03

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC

NC
149E-04
NCOPC
6BOE-06
462E-04
NCOPC

1 87E-03
2 2SE-03
4046-03
1 10E-04
1 33E-03
NCOPC
2 14E-02
NCOPC
NCOPC
374E-04
8306-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
8336-02
1 27E-01
NCOPC
NCOPC
907E-04
1366-02
348E-04
NCOPC
NCOPC
788E-01

2446-06
146E-08
1 57E-07

NC
NCOPC
NCOPC
NCOPC
544E-05
227E-04
NCOPC
NCOPC
170E-04

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC

NC
NC

NCOPC
1 21E-05
408E-06
NCOPC

NC
NC
NC
NC
NC

NCOPC
NC

NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
732E-OS
NCOPC
696E-03
236E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
126641
171E-03
NCOPC
639E-04
NCOPC

NC
982E-08
B37E-03
633E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 31 E-03

884E-04
S79E-06

NCOPC
NCOPC
NCOPC
NCOPC
9536-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

514E-08
604E-04
NCOPC
NCOPC
1 116-02

NCOPC
NCOPC
NCOPC
NCOPC
141E-06
NCOPC
7806-03
686E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC

2146-05
NC

987E-02
1 37E-01

NC
NC

942E-04
1 37E-02
368E-04

NC
NC

790E-01

163E-04
363E-04
1 17E-04
1 41E-01
1 71E-03

NC
639E-04
320E-04
227E-04
962E-06
5 37E-03
7106-03

NC
NC
NC
NC
NC
NC
NC
NC

149E-04
NC

1386-03
134E-03
579E-05

1 87E-03
2256-03
404E-03
1 10E-04
143E-03

NC
2 14E-02

NC
NC

374E-04
5306-03

614E-O6
604644

NC
NC

1 11E-02

P
Combined Soil

Inartenn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
993E-06
NCOPC
NCOPC
NCOPC
NCOPC
479E-06
7J1E-06
NCOPC
368E-06
1 12E-O6

NCOPC
NCOPC
448E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 38E-04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2386-03
NCOPC
NCOPC

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 21E-03
NCOPC
NCOPC
NCOPC
NCOPC
2336-04
1 27E-03
NCOPC
301E-04
122E-02

NCOPC
NCOPC
602E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

Total
Q North

Combined Soil j Leechete } Total
• '1 • 1 ' ' " HI' ' ' II " 11 ' 1, ' ' •!! HIM "laaaal'I'aaM

NC
NC
NC
NC
NC
NC

1.22E-03
NC
NC
NC
NC

2386-04
134E-03

NC
337E-04
1 22E-02

NC
NC

4496-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

1 36E-04
NC
NC
NC
NC

NC
NC

238E-03
NC
NC

NCOPC
689E-07
NCOPC
NCOPC
NCOPC
NCOPC
102E-06
NCOPC
NCOPC
NCOPC
NCOPC
191E-08
1 08E-05
NCOPC
196E-09
707E-06

NCOPC
NCOPC
NCOPC
2 16E-03
4216-04
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3806-04
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
1206-04

NCOPC
196E-03
NCOPC
NCOPC
NCOPC
NCOPC
1 32E-03
NCOPC
NCOPC
NCOPC
NCOPC
920E-06
193E-04
NCOPC
180E-04
7 WE -03

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
375E-05
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
477E-04
NCOPC
NCOPC
261E-OS
1896-06
3 216-03
1806-03
NCOPC
NCOPC

446E-08
NCOPC
2 67E-04
NCOPC
762E-04
NCOPC

NCOPC
NCOPC
NCOPC

421E*00
9 07E-01
1 29E-O4
129E-02
NCOPC

NC
240E-04
1 19E-02
9866-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
276E-O3
144E-02
123E-04

NCOPC
NCOPC
NCOPC
NCOPC
614E-04
NCOPC
NCOPC
122E-04
NCOPC
NCOPC
NCOPC

NCOPC
6 27E-02
NCOPC
NCOPC
6 53E-02

NCOPC
109E-01
NCOPC
NCOPC
904E-06

NC
3806-03
450E-03
NCOPC
NCOPC
446E-06
NCOPC
31 IE-OS
NCOPC
1 21E-04
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
1 11E-01

NC
NC

7 85E-05
1 69E-05
6 14E-03
8 09E-03

NC
NC

8916-06
9 396-05
502E-04

NC
1 066-03
7 576-03

NC
NC
NC

4216*00
9 076-01
1 29E-04
1 296 02

NC
3 756-05
240E-04
1 196-02
9886-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2 76E-03
1446-02
1 236-04

NC
NC
NC
NC

5 146-04
NC

3606-04
1226-04

NC
NC
NC

NC
627602

NC
NC

654E02

MLE Gon»lructx>n
August 31 2003
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TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION/UTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUG6T AREA 2 Rl/FS

Constituent

PCBs
Tolel PCBs
Dioxin
2 3 7 S-TCDD TEO
Metsls
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
293E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

348E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
2S3E-04

NC
NC
NC
NC
NC
NC
NC

346E-04
NC
NC
NC
NC
NC

NC

NCOPC
104E-03
NCOPC
NCOPC
2756-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
5706-02
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
106E-03
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
192E-03
NCOPC
NCOPC
601E-06
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
104E-03

NC
NC

27SE-03
NC
NC
NC
NC

1 S2E-03
5 81E-02

NC
601E-06

NC
NC

NC

NCOPC
666E-04
NCOPC
NCOPC
748E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
6686-04

NC
NC

7486-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

1 04E-03
610E-04
99SE-04
NCOPC
8566-04
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
NC

554E-03
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

672E-06
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
152E-04
NCOPC
577E-OS
NCOPC
NCOPC
684E-08

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

1 11E-03
610E-04
654E-03

NC
858E-04

NC
NC
NC
NC

1 52E-04
NC

5 77E-05
NC
NC

6 84E-05

Total HI
Notei
Ing/Derm - ingeaUon/Dvrmal Contact
HI - Hazard lnd«x
HQ - Hazard Quotient
MLE • Moat Likely Expocunj
NC • Not Calculated or no dosa-reeponse value
NCOPC • Not a constituent of potential concern

m this area/medium
PCBs - Poiychlortnated Biphenyls
SVOCs - Semivolatlle Organic Compounds
TCOO TEQ - Tatrachiorodibanzo p-dioxin

Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

MLE construction worker *urnmary\nc
2003
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TABLE 6 16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION/UTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
1 1 2 Tnchloroelhane
f 2 Oichtoroethans
1 2 Oichtoroelhene (total)
2 Bulanone (MEK)
4 Methyl 2 penlanone (MIBK)
Acetone
Benzene
Chkirobenzene
Chloroform
Chloromethane
D Chloromethane
Elhylbenzeno
Tetrachtoroethene
Toluene
Trichloroethylene
Xylenes Total
SVOCs
1 2 Oichlorobenzene
1 3-Oichlorobenzene
1 4 Dichlorobenzene
2 4 6-Trlchloropnenol
2 4 Dichlorophenol
2 4-Dlmelhylphenol
2 Chlorophenol
2 Melhylnaphlhalene
2 Nltroamllne
3-Methylphenol/4 Methytphenol
4 Cntoroanlllne
4 Nitroeniline
Benzo(8)anthracene
Beruo<a)pyrene
Benzo(b)fluoranthene
Benzofg h i)perylene
Benzo(k)nuoranlhBne
bis(2-Chloroethyl)ether
bis(2-Elhylha»yl)pnthalate
Oiben2o(a h)anthrscene
Hexachlorobenzene
>ndeno(1 2 3-cd)fJyrene
Nephlhalene
Nitrobenzene
Phenol
Pesticides
44 ODE
44 DOT
Aldnn
elpha 8HC
beta BHC
deria-BHC
Dieldrin
Endr n Kelone
gamma BHC (Lindanel
Heplachlor
Heplachlor epoxide
Herbicides
245-T
2 4 0
MCPA
MCPP
Penlachtoropheno

Q Central
Combined Soil

tngV&onn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
347E06
NCOPC
NCOPC
NCOPC
772E-05
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
299E-06

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

34TE-OS
NC
NC
NC

772E-05
NC
NC
NC
NC

NC
NC
NC
NC

299E-06

O South D R
Combined Soil

InD/Berm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
201E-06
NCOPC
NCOPC
NCOPC
NCOPC
747E-08
NCOPC
1796-06
401E-08
2666-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
HCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
7206-06
NCOPC
NCOPC
NCOPC
1466-04
NCOPC
NCOPC
NCOPC
1596-04

NCOPC
NCOPC
NCOPC
NCOPC
698E-06

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
252E-04
NCOPC
NCOPC
NCOPC
NCOPC
381E-04
NCOPC
667E-03
319E-06
289E02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total [ Combined Sell I Laachale I Total
HQ K Ing/Oerm | Inhalation I togJDarm I Inhalation I HQ

NC
NC
NC
NC
NC
NC

254E04
NC
NC
NC
NC

369E-04
NC

6696-03
369E-05
290E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

7.20E-08
NC
NC
NC

146E-04
NC
NC
NC

159E-04

NC
NC
NC
NC

656E-05

233E05
4 63E 05
170E-08
NCOPC
NCOPC
NCOPC
393E-04
642E04
154E-05
NCOPC
NCOPC
498E-06
1.246-03
4916-06
466E-02
1 .286-06

NCOPC
NCOPC
4626-08
40464)2
6016-03
NCOPC
411E-04
NCOPC

NC
NCOPC
NCOPC
7686-06
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
375E-05
730E-04
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
5406-05
NCOPC
3756-04
NCOPC
NCOPC
2066-06
NCOPC

NCOPC
NCOPC
NCOPC
257E-03
NCOPC

NC
4 97E-03

NC
NCOPC
NCOPC
NCOPC
132E-03
3066-03
723E-06
NCOPC
NCOPC
5S8E-08
398E-04
478E-04
2446-02
362E-04

NCOPC
NCOPC
6206-09

NC
NC

NCOPC
NC

NCOPC
1 50E-OS
NCOPC
NCOPC
203E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
769E-06
66SE-O6
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

NC
NCOPC

NCOPC
NCOPC
NCOPC

NC
NCOPC

NCOPC
1 11E42
488E-03
2.23E-05
NCOPC
432E-04
514E-02
180643
138E-03
NCOPC
180E-04
NCOPC
1 07E-01
319643
572E»00
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
160E-02
NCOPC
NCOPC
8766-04
5376-02
163E-02
NCOPC
NCOPC
NCOPC
183E-01
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1666-02

NCOPC
1 18E-01
NCOPC
NCOPC
7626-03
NCOPC
434E-02
NCOPC
9.45E-04
3.43E-03
NCOPC

NCOPC
247E-03
NCOPC
NCOPC
NCOPC

NCOPC
2836-00

NC
1596-03
NCOPC

NC
5776-02
608E-03
103E-02
NCOPC
1806-04
NCOPC
126E-02
123E-02
909E-01
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2336-05
254E*00
4906-03
181E-03

NC
432E-04
1 11E-01
1066-02
1 17E-02

NC
380E-04
1066-06
1 216-01
160E-02
670E.OO
374E-04

NC
NC

4626-06
404E-02
601E-03

NC
1S4E-02

NC
1 506-05
678E-04
537E-02
184E-02

NC
NC
NC

163E-01
NC
NC
NC
NC
NC
NC

452E-08
737E-04
1686-02

NC
1 16E-01

NC
NC

769E-03
NC

436E-02
NC

8456-04
346E-03

NC

NC
247E-03

NC
2BTC-OS

NC

S
Combined Soil

InBVDemt

NCOPC
NCOPC
NCOPC
NCOPC
711E-06
NCOPC
177E-04
730E-04
NCOPC
NCOPC
159E-05
166E-04
714E-05
371E-04
993E-03
491E-04

NCOPC
207E-04
716E-05
167E-03
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
3S6E-04

NC
NC
NC

NCOPC
NCOPC
NCOPC
131E-04

NC
NCOPC
NCOPC
6766-06
NCOPC
NCOPC

NCOPC
311E-04
1 11E-04
NCOPC
803E-04
NCOPC
12SE-04
NCOPC
2.346-04
300E-06
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
2106-04

Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
274E-04
NCOPC
692E-04
354E-03
NCOPC
NCOPC
1 31E-06
190E-04
232E-05
3836-03
528E-03
1 38E-02

NCOPC
63SE-08
982E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
213E-08
NCOPC
NCOPC
967E-08

NC
NC
NC

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
138E-05
NCOPC
NCOPC

NCOPC
NC
NC

NCOPC
NC

NCOPC
NC

NCOPC
NC
NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Total
HQ

NC
NC
NC
NC

346E-04
NC

768E-04
427E-03

NC
NC

290E-05
368E-04
946E-08
4006-03
1 92E-02
143E-02

NC
2076-04
717E-09-
1 67E-03

NC
NC
NC
NC

2 13E-05
NC
NC

365E-04
NC
NC
NC
NC
NC
NC

131E-04
NC
NC
NC

8 14E-OS
NC
NC

NC
311E-04
1 11E-04

NC
803E-04

NC
125E-04

NC
234E-04
300E-06

NC

NC
NC
NC
NC

210E-04

MLE conitructlon workar tummaryVtc
Augu«t31 2003
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TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONAJTILITV WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUSET AREA 2 Rl/FS

Constituent

PCBs
ToUl PCBs
Dioxin
2 3 7 8 TCDO TEO
Metals
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

Combined Soil
Tna/Oerm InhslsHon

738E03

NC

NCOPC
762E04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 16E 03
NCOPC
193E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NC

NCOPC
3 326-02
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HO

NC

NC
762E-04

NC
NC
NC
NC
NC

316E-03
NC

351E-02
NC
NC
NC
NC
NC

Infl/Perm_ Inhalation

1 74E02

NC

164E-03
679E-04
NCOPC
NCOPC
NCOPC
4426-04
NCOPC
NCOPC

NC
1 61E-03
890E-04
980E-04
NCOPC
NCOPC
NCOPC

NC

NC
NC

NCOPC
NCOPC
NCOPC
1 74E-03
NCOPC
NCOPC

NC
2 77E-02
1696-05

NC
NCOPC
NCOPC
NCOPC

NC

1 54E-03
6796-04

NC
NC
NC

218E-03
NC
NC
NC

2S3E-02
907E-04
980E-04
NC
NC
NC

1 27E-01

NC

NCOPC
317E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
688E-02
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
189E-03
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
1 77E-04
NCOPC
3686-03
161E-04
NCOPC
NCOPC
2 11E-02
733E-04
338E-04
199C-03
1046-04
8096-04

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
317E-04

NC
1 77E-04

NC
3686-03
161E-04

NC
NC

211E-02
8906-02
3356-04
1956-03
104E-O4
B 096-04

Total
tngiPerm I Inhalation I HQ

Combined Soil

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
896E-04
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3S3E03
NCOPC
NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NC
NC
NC
NC
NC

4436-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

TotalHI •aWJ.>»S>.»WJ.>«aTT'.'-f.H ffKJiMsT.m*•>•• 1 r.f 11 aVlH .̂isle*!.'.'JiVJUl.'.'J.HaVl." J.'.IHKH fT.H «.f-r;jiia1».I.;-'J.r»aVI'!-!•••.•

Notes
Ing/Derm Ingesllon/Dermal Contact
H) Hazard Index
HQ Hazard Quotient
MLE Moat Likely Exposure
NC Not Catculatad or no do»e-re*pon»e value
NCOPC Not a constituent of potential concern

in this area/medium
PCBs Poly chlorinated BipnenyU
SVOCs Semivolatile Organic Compounds
TCDD TEQ Telrachtorodibanzc-p-dioxin

Toxic Equivalents Concentration
VOCs Votatlta Organic Compounoa

MLE construction worker summaryVw
August 31 2003
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TABLE 6-17
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUG6T AREA 2 Rl/FS

Constituent

VOCs
1 1 2 TnchloroetharM
1 2-EWcntoroelhens
t 2*Oichloroelhens (lolal)
2-Butanone (M6K)
4-Melhyl 2 penlanone (MIBK)
Acetone
Benzene
CWorobenzane
Chlorolorm
Chloromelhene
Dichloromelhane
Efriy'bertzen*
Tetrachloroethene
Toluene
Trichloroethylene
Xylenes Tolal
SVOCs
2 4 6-Tnchloropheno!
2 4-Otchtorophenot
2-Niiroendine
4-Chloroanllm»
4-NitroeniDne
6enzo{a)anlhracen9
Benzo(s)pyrene
3enzo(b)fluorsiMhsn«
Dfoertzota h)enlhrscene
Peslicldes
4 4 -DDT
t>e!»-BHC
Dieldrin
gamfna-BHC (Lindarw)
Heplachlor
Herbicides
MCPA
MCPP
Penlachlorophsnol
PCBs
Tolal PCBs
Dioxin
2 3 7 S-TCDD-TEQ
Weuls
Antimony
Arsenic
Cadmium
Chromium
Lead
Manganese
Mercury

Tote

Notes

O 1 0 North
Surfs,

Ino/Denn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
899E-09
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

829E4t

I47E48

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 S4C-06

seSoll

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
123E4H

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
4 75E-13
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

350E-12

80oe.11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 24E-08

AA-O-1-H

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total 1 SuXaoeSoll f Leeehasa I Total

NC
NC
NC
NC
NC
NC

123E48
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

699E-09
NC
NC

NC
NC
NC

629E-06

147646

NC
NC
NC
NC
NC
NC
NC

eiasssiiessf.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

6.27E46

249645

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

•_.»•_

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
752E-09

NC
NCOPC
NCOPC
1376-09

NC
1 70E49
NCOPC
NCOPC

NC

NCOPC
NCOPC
MCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

3086-10

905E-10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
1 656-10

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
MCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC
NC
NC
NC

768E-09
NC
NC
NC

137E-09
NC

1 70E-09
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

B 27648

249E-05

NC
NC
NC
NC
NC
NC
NC

P

tun*
InBrDem

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
477E-09
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

206E-01

NCOPC

NCOPC
3B2E46
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

.SOU

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
238E-10
NCOPC
NCOPC
NCOPC
NCOPC

NC
125(46
NCOPC
372E49

NC

NCOPC
MCOPC
NCOPC
NCOPC
NCOPC
NCOPC
303E-13
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 16E-t2

NCOPC

NCOPC
691E-11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Klek

NC
NC
NC
NC
NC
NC

2 38E-10
NC
NC
NC
NC
NC

125E46
NC

372E49
NC

NC
NC
NC
NC
NC
NC

477E49
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

208E48

NC

NC
383E-08

NC
NC
NC
NC
NC

Q North
Sotta,

Ing/Den*

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
19TE-08
NCOPC
336E49

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

688E49

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

Bio!

NCOPC
802C-10
NCOPC
NCOPC
NCOPC
NCOPC
1 43E.10
NCOPC
NCOPC
NCOPC
NCOPC

NC
1 10E49
NCOPC
1 I4E49

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
t 25E-12
NCOPC
2 14t-t3

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

372E-13

NCOPC

NCOPC
NCOPC

4 12E-1 1
NCOPC
NCOPC
NCOPC
NCOPC

Ueehale

NCOPC
217E49
NCOPC
NCOPC

NC
NC

715E-11
NC

NCOPC
NCOPC
1 25E-12
NCOPC
750E-11
NCOPC
8296-10
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Rlek

NC
Z97E49

NC
NC
NC
NC

2 15E-10
NC
NC
NC

1 25E-12
NC

1 16E49
NC

1 97C49
NC

NC
NC
NC
NC
NC
NC

197E48
NC

336E4B

NC
NC
NC
NC
NC

NC
NC
NC

668E-09

NC

NC
NC

412E-11
NC
NC
NC
NC

Q Centrsl
Surfs.

IngAWrm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

f 26E-0*

558E-07

NCOPC
1 96E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

.Soli
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

7006-13

30411-11

NCOPC
358E-II
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Risk

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

t 26E-08

558E-OT

NC
198E-08

NC
NC
NC
NC
NC

rwMaBUIJELI mx»tifmmmn*.!.mmt.uaimn in m.Ki*f*ru.v.ttmmTX Fit SM-M ftmrntK jir«awn«MT « frm'm.f^famr.r.f!ftmmtTn m»
î l̂̂ ^HM^̂ ^OTî ^MH^HHM^̂ BH^B^PHH^̂ Hî l̂ ^̂ ^B^HM^B^̂ H^Bî HH^B^M^̂ H^̂ ^̂ H^̂ H^B^̂ ^̂ M^̂ H *̂̂ H^B«>̂ H^BV^H^BV^HMM^̂ M^H^̂ B^̂ l̂̂ P^̂ H^B^̂ H^BM

Ino/Derm - IngesHon/Dermel Conlect
MLE . Most Likely Exposure
NC Not Calculated or no dose-response value
NCOPC - Not s constituent ot potential

concern in thix sree/m«dftjm
PCBt - Polychtortnaled Biphenyls
SVOCs - Semrvolelile Organic Compounds
SW Surfece Weler
TCDO • TEO - T«trachtorod«jenio-p-d«*in

Toxic Equivalents Concentration
VOCs • VotslMe Orgenfc Compounds

MLE iretpatBing teenager summary^
August 31 2003
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TABLE 6-t T
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

g QSeutti

Cor,.«tu.ht La*>.ffilffutu|l£.U&4| Î JBeTsH Rtok

voc.
1 1 2-TnctHoroelhane
1 2-Dlchloroetnane
1 2.Dicl*xoethene (total)
2-Butenone (MEK)
4-Methy*-2-penlanone (MIBK)
Acelone
Benzene
Chlorobencene
Chlorotorm
Chtaromelhane
Dlchkyomethene
Etfiylberuene
Tetrachloroethene
ToKierte
Tnchloroelhyfene
Xylenes Total
SVOCs
2 4 6-Triti*xoph»nai
2 4-Dichlorophenot
2-Nilroemlme
4-Chioroar>iNne
4-NitroerMkne
6enzo{sujhthr scene
Benzo(a)pyrene
Benzo(b)auorsnlhsne
Dlbenzo(a h)anthracene
Psstlcloas
4 4 -DDT
belaBHC
DisWrln
gsmma-BHC {Lindane)
Heplachlor
Hsrblcldes
MCPA
MCPP
P*nlschkxoph»nol
PCBs
Tots! PCBs
Dioxin
2 3 7 8- TCDD TEQ
Mstsls
Anlimohy
Arsenic
Cadmrum
Chromium
Leecf
Manganese
Mercury

Total

••OBKlMMi

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6 63E-10
949E49
1 15E49
NCOPC

NCOPC
NCOPC
7 87E49
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

321E48

336E47

NC
262E48
NCOPC

NC
NCOPC

NC
NCOPC

4 166-07

•••eBeBKM

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
275E-11
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
238E-10

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
561C-14
602E-13
7 31E-14
NCOPC

NCOPC
NCOPC
4 16C-13
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 78E-I2

1 85E-11

NC
474C-11
NCOPC
1 15E49
NCOPC

NC
NCOPC

146E49

eBBBMBBMS

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
734E-11
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

734E-11

••>»••••

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NC

NC
NC
NC
NC
NC
NC

1 016-10
NC
NC
NC
NC
NC
NC
NC

238E-10
NC

NC
NC
NC
NC
NC

B83E-10
8496-09
t 15E49

NC

NC
NC

787E49
NC
NC

NC
NC
NC

3 21E48

338E47

NC
262E48

NC
t 15E49

NC
NC
NC

4 181-07

R

Sun*
lna/t)oan

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

»!.«

360E-10
325E49

NC
NCOPC
NCOPC
NCOPC
440E-10

NC
2 76E-10
NCOPC
NCOPC

NC
700E49

NC
496E47

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

AA-ft-1-ll

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
330E-13

NC
NCOPC
255E-14
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Ueohete

NCOPC
433E48

NC
NC

NCOPC
NC

105E49
NC

1 77E48
NCOPC
431E-11
NCOPC
280E46

NC
488E48
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

MenVelue
btheleoofl

NC
433E46

NC
NC
NC
NC

105E49
NC

1 77E49
2556-14
431C-11

NC
280E48

NC
486E48

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
MC
NC
NC
NC
NC

Total
Rtoa

360E-10
468E48

NC
NC
NC
NC

149E49
NC

206E49
255E-14
431E-11

NC
350E48

NC
535E48

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

S
Surf*

Ine/Denn

NCOPC
NCOPC
NCOfC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

266E-10
NCOPC

NC
NCOPC

NC
«42C-0»
438E48
6.42E-09
157E48

168E48
145847
NCOPC
301E-O8
209E-08

NCOPC
NCOPC
163E47

5.68E46

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
202E-10

NC
NCOPC
NCOPC
979E-11

NC
420C-10

NC
104E-07

NC

148E-f4
NCOPC

NC
NCOPC

NC
4 07E-13
2.78E-12
3.44E-13
999C-13

662E-13
7 63E-12
NCOPC

NC
1 11C-12

NCOPC
NCOPC

NC

3 27E-10

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
Risk

NC
NC
NC
NC
NC
NC

2 02E-10
NC
NC
NC

979E-11
NC

420E-10
NC

10SE47
NC

265E-1f>
NC
NC
NC
NC

642C49
438E48
542E49
157148

188E48
145E47

NC
301E46
209E48

NC
NC

163E47

568E46

NC

NC
NC
NC
NC
NC
NC
NC

River
SW

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

••"•••»•" l.I.>j*>«*l."«HaTl--.'*-»eTrS'*:.»air" FTI •*-vf*-Mm*:-'£-tM*T" r~l aaav>ae«

sediment

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
587E49
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

587E49

Total
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
5B7E49

NC
NC
NC
NC
NC

1 ITE49

Notes
Ing/Dorm - Ingeslion/Dermal Contact
MLE - Most Likely Exposure
NC Not Calculated or no dose-response value
NCOPC • Nol s constituent ol potential

concern in this sres/inedium
PCBs - Polychlonnaterj Blphenyls
SVOCs - Sermvalatrie Crgenic Compounds
SW Surfscs Wslftr
TCDD TEQ Tstrschlorodibenzo-p-dioxin

Toxic Equivalents Concentration
VOCs - Volstile Organic Compound!

E irejipwsing teenager •umm.vy\c
utOt 20X13
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TABLE 0 IS
TOTAL POTENTIAL HATARD INDEX
TRESPASSING TEENAGER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Constituent

VOCs
1 1 2 Trichtoroelharu
1 2 Diohtoroeahaot
1 2 DIcMoroelhan* (total
2 Butanone (MEK
4 M«sf>yt-2-pent*norte (M.6K
Acetone
Benzene
Chtorobenzen*
Chtorolorn)
CMoromettiane
Dtehbrometharw
ElhytMnzaflf
Tatnch.orotttt.eni
Toluene
TrkMoroethytwM
Xytenea Tota
SVOC*
2 4 6-Trich.oropneno
2 4 Dlchtoropherw
2 N«ro*ntllnf
4 CMoroanHtrt*
4 r̂ troanil-ne
B«mo(a)antiVacent
8«nzo(s)pyren«
BeiM ofbXIuorantheni
Dftefiiata h>an*r.cen<

4 4 OOT
t*U) SHC
OieWrin
gamma BHC (Lmd»nej)
HvptacNoi

MCPA
MCPP
Ptnlachloropheno
PCBs
Total PCBs
Dioxin
2 3 7 8 TCOD TEQ
U«U.s
Antimony
Arsenic
Cadmium
Chromium
Lead
Mano.an«s«
Mercury

Total H

Notes

0
•urfa,

Ing/Derm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
7 15E-05
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

1 OOE-02

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 016-02

..SOU
mfielatto*

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 1IE43
134E-03
NCOPC
NCOPC
NCOPC
176C44
NCOPC
6ME45
NCOPC
902143

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 1BE 02

AA-O.1 1«
Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

total
HQ

NC
NC
NC
NC
NC
NC

1 1K43
134E43

NC
NC
NC

176E-04
NC

638E45
NC

902E43

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

7 15E45
NC
NC

NC
NC
NC

100E42

NC

NC
NC
NC
NC
NC
NC
NC

OHortt
ewfot

InalDenn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

!32E«00

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 10E42

jOiS

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
725E44
278E43
NCOPC
NCOPC
8.17E48
264E-04
303E-M
NCOPC
NCOPC
1UE42

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6S9E47

Lsstlisls
'Inhalation

NCOPC
NCOPC
NCOPC
NCOPC
• S4E-0<
NCOPC
169E46
107E46
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HQ

NC
NC
NC
NC

684E48
NC

74IE44
277E43

NC
NC

617C48
254E44
3036-08

NC
NC

133E42

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

1 32E»00

NC

NC
NC
NC
NC
NC
NC

1 10E42

f

*»*hnoJDerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

331E43

NCOPC

NCOPC
541E44
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

RS»

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
230E45
NCOPC
NCOPC
NCOPC
NCOPC
742E46
233E46
NCOPC
5911-06
393E44

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Totel
HO

NC
NC
NC
NC
NC
NC

230E45
NC
NC
NC
NC

742E-06
223E46

NC
591E46
393E44

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

331E43

NC

NC
541E44

NC
NC
NC
NC
NC

QMortfi

J"£]

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

106E43

NCOPC

NCOPC
NCOPC
677E44
NCOPC
NCOPC
NCOPC
NCOPC

fcSB.7

NCOPC
401C46
NCOPC
NCOPC
NCOPC
NCOPC
138E4S
NCOPC
NCOPC
NCOPC
NCOPC
212E48
IME-Ol
NCOPC
1I2C46
154E-04

NCOPC
NCOPC
MCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
IOU44
NCOPC
NCOPC
I88E46

NC
690E46
8.42E46
NCOPC
NCOPC
564E49
NCOPC
1UE47
NCOPC
I32C48
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Telel
HQ

NC
14IE44

NC
NC

S.66C48
NC

2 07E46
642E-06

NC
NC

584E49
212E48
210E46

NC
314E4B
164C44

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

106E43

NC

NC
NC

I77E-04
NC
NC
NC
NC

Q Central
tgrie,

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

2006-03

NC

NCOPC
iKX-M
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

»tei

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

ajudaiuuiti «a.>i=n.:.i»»i.:».»«.n..i:g.i.«»t.-igvi n '-̂ 'Mni-ii *';i.u M'H,ii-.iwim!̂ ;iarriy.«t.ti uti uimiswiaB
•̂ •̂ •̂ ••̂ •••M^M^B^MRHMO^B^M^̂ MMHMiVMMS^B^̂ BVBH^HM^HM^HBBV^BMIMî lv̂ ^BV^̂ BMB^B^BB^̂ HBl̂ ^Bm^HBî l̂ ^HB^H^̂ B^̂ E^H^̂ B^M

Tetal
HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

2 ODE 03

NC

NC
260E04

NC
NC
NC
NC
NC

2 29E43

loo/Derm IngesUon/Oermel Contact
HI Hazard index
MO H«»rt Quotient
MLE Mo»i likely Exposure
NC Not Calculated or no bose rasporvse value
NCOPC Not s constituent of potential

concern tn tnta area/medium
PCBi Polychtonnated Bipr.any.fl
SVOC% Samlvrtetita Ofoartte Compounds
SW Surlace Water
TCDD TEQ TetniMorodfcenzo-p-dloxin

Toxic Eourvatanu ConcentraUor
VOCs VoUW* Organic Compounds
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TABLE« 16
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEENAGER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 Rl/FS

Constituent
VOCs
1 1 2 Triohtoroethani
1 2 DkshtoroelhaM
1 2 D*chloroe.t.ena (total
2 Bulanona (MEK
4 Meftyt-J-pentanone, (MIBK
Acetone
Banzane
Cr»torobe«ien«
Chtoroform
Chloromet>af>«
Dchtorometharvt
EtiyfcenjerM
T«trachtoroelhen«
Toluene
TrtcrtoTOeihytew
Xytone* Tot*
•VOCa
2 4 6 Trtchtorophano
24 OWatoropheno
2 mtomrMnt
4 Chforoamknt
4 NKroanUIrM
Baruo<« ̂ anthracarx
Ben2o(*)pyTerM
Banzo(b ̂ nuorantherw
DtbenzcKa h)en<r.r*c..w.<
••eitcUaa
4 4 DOT
beta BHC
DteMrtn
9amms8HC(Llndanet
HtptachkM
Hertlctdes
MCPA
MCPP
PentKhkxoprteno
PCBs
Total PCBs

23 7 STOOD TEQ
MeUls
Antimony
Arsenic
Cadmium
Chromium
L*arJ
Manganas*
Mercur>

Surfat

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
626E45
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

J10E43

NC

« 76E-04
37IE-04
NCOPC
3I6E44
NCOPC
9ME44
NCOPC

Mloll
klkaWee

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2.66(46
NCOPC
NCOPC
NCOPC
NCOPC
<4K46
NCOPC
• 97(45
379E47
564E44

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NC

NC

NC
NC

NCOPC
807E46
NCOPC
<73E46
NCOPC

•£™j]

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
707E46
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

•ondtiV
IngnTorm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC
1 15E44
NCOPC

Tees!
HO

NC
NC
NC
NC
NC
NC

973646
NC
NC
NC
NC

M6E46
NC

9«7E46
379C47
964E44

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

6.26E48
NC
NC

NC
NC
NC

5tlkE43

NC

676E44
37IE44

NC
325E44

NC
1 1K43

NC

auffe.
siofDenn.

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

»to>

NC
162E44

NC
NCOPC
NCOPC
NCOPC
4-J4E-06
981E4S
213E46
NCOPC
NCOPC
1aK47
U5E46
140646
768E44
117E48

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1
AAJHJI

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3.11E48
517E4B
NCOPC
100E49
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
217E43

NC
3J7E4T
NCOPC

NC
101E44
651E48
148E46
NCOPC
194E47
NCOPC
499E45
2.53S46
77JE-03
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

eta Value
'WteleoW

NC
217E43

NC
3STE-OT

NC
NC

101E44
681E48
1.4BE45
100E49
194E47

NC
499E48
263E46
775E4S

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

Total
HO

NC
2.ME43

NC
3 67E47

NC
NC

143C44
109644
172646
100649
194E47
188(47
8.246-05
412E46
« 526-03
117C46

NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
MC

HC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

lurfeeotel

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

165E43
NCOPC

NC
NCOPC
380C44

NC
NC
NC
NC

6.29E44
170E43
NCOPC
491C44
590E45

NCOPC
NCOPC
2 ME -04

8 ME -01

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

MuMta

NCOPC
NCOPC
NCOPC
NCOPC
S 021 -06
NCOPC
1HE48
1 18E44
NCOPC
NCOPC
441E47
63M-08
749147
118E-04
1D7E-O4
448C44

NC
NCOPC
100€47
NCOPC
829E46

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NCOPC
NCOPC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Totel
HQ

NC
NC
NC
NC

902E48
NC

198C46
1 16E44

NC
NC

441E47
ejeE-oe
749E47
t iaE44
187E44
446E44

165E4]
NC

100E47
NC

380E-04
NC
NC
NC
NC

629E44
t 70€43

NC
491E44
9ME46

NC
NC

288E44

918E41

NC

NC
NC
NC
NC
NC
NC
NC

«w
ktAemt

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1 17E-04
NCOPC
537E46
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

386E43
214E-03
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

River
tedkneni
(ittAerm

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
831E45
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total
HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
1 17E44

NC
6 37E45

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

365E43
2 14E43

NC

NC

NC

NC
631E45

NC
NC
NC
NC
NC

Notss
Ing/Denn fngestJon/Oermal Contact
HI Haiard Index
HQ Hazard Quotient
MLE Most Lfcely Exposure
NC Not Celcutslod or no dose-response yak*
NCOPC Not s constituent of potential

concern In Ms area/medium
PCBs Polycwonrtsled Biphenyls
SVOCs Semlvotelile Organic Compounds
SW Surface Water
TCOD TEQ Telmchtorodlbeoio-p-diox n

Toxic Equivalents Concsntrslwr
VOCs Volsble Organic Comoounds

August 31 2003
Ravtston 0
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TABLE o-10
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL Fl&HGR • MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RWFS

Constituent

SVOCs
2 4 Dlcnloropriano
4 Crdoroamtnt
BenztXslsnlhrscent
Benjo(s)pyTSns
txs(2 EBiythexylJphlriaisli
Ofcsnzots h)anlrir»cen<
Psetlcldss
4 4 -DDE
4 4 -DDT
•Ipna^hlordsm
bets BHC
Oieldrln
HsfblcMss
MCPA
MCPP
PCBs
Total PCBs
Dlosln
2,3 7 a-TCDO-TEQ

Arsenic
Lead
Manganese
Mercury

Totei

Mississippi silver • UDA
Buffolo Fillet 1 s)W | leeHmeM 1 TossJ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

106E48
NCOPC
NCOPC
NCOPC
236E47

NCOPC
NCOPC

NCOPC

126E46

NCOPC
NCOPC
NCOPC
NCOPC

1 516-06

ssssssfmsj
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Bâ lM
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

1.44E40
NCOPC
NCOPC
NCOPC

1 44E49

NC
NC
NC
NC
NC
NC

106E46
NC
NC
NC

238E47

NC
NC

NC

1.26E-06

144E49
NC
NC
NC

1 S1G40

w
ftufWoFMol

Inoootssa

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

145E47

NCOPC
NCOPC
NCOPC
NCOPC

t 45E47

•elselpOiKKw-PO*
' W

Inufleini.

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

Mfc?

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

144E4)
NCOPC
NCOPC
NCOPC

Total
Mod

NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

146E47

I44E49
NC
NC
NC

Mteelesl.pl n
•uftolo *lsM

Inneeilsn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

204E47

NCOPC
NCOPC
NCOPC
NCOPC

*W
InejIOorm.

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

hrer-DOA

igggy

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

144E49
NCOPC
NCOPC
NCOPC

\ 44E49

Tetsl
Rtok

NC
NC
NC
NC
MC
NC

NC
NC
NC
NC
NC

NC
NC

NC

204(47

144E49
NC
NC
NC

Z.HB47

•ond(»leQ»eott>
•lees teUkssul FlUet

tnaaellen

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
2.26E47
64JE49
NCOPC
294E46

NCOPC
NCOPC

143E46

10VE48

2.15E48
NCOPC
NCOPC

NC

ZOQE-05

iwfoosWMsc

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC
NC

NCOPC

We

Total
HQ

NC
NC
NC
NC
NC
NC

NC
226E47
643E49

NC
294E46

NC
NC

142E46

108E48

215E46
NC
NC
NC

JUUI

Pond line QSoutM
CanjFMot

NCOPC
NCOPC
186E47
241E46
129E48
1ME-O6

NCOPC
J.06E-07
103E-06
562C48
556E46

NCOPC
NCOPC

367E45

607E46

2J6E46
NCOPC
NCOPC

NC

544E-05

lurfece Water

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC
NC

NCOPC

NC

Total
HQ

NC
NC

186E47
J41E-08
129E41
1I6E46

NC
206E47
1 03E46
562E4B
556E46

NC
NC

3 076-05

507E-06

226E46
NC
NC
NC
NC

I44I.6&
Notss
DDA Downstream Discharge Ares (Mississippi River)
Ing/Derm - Ingesllon/Dermel Contect
MLE Most Ukely Exposure
NC Nol Calculslsd or no tjose-retportss valuf
NCOPC Not s con*stusnl ol potenust ooncem In this srss/mwkurr
PCB; • PotrcMonnsted Btpn.nyls
PDA - Plume Discharge Ares (Mississippi River
SVOCs Semivctstita Organic Compounds
TCOO TEQ • TstrscNorc4benu>-p-diaxin Toxic ettutvelenu Concentrate
UDA Upslresm Diiohsrge Aree (Mcslssvpi River)
VOCs - Volatile Organic Compounds

MLE rftcTM&onal Usher summary*;
Augu«l31 2003
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TABLE 6 20
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUTS

Mississippi Klver • UP* Mississippi River. PDA islsslpol Hlver-OOA Ponsl<»HeQ»oiH>il Fens' Hits Q 8outlil

Constituent

8VOCs
2 4 OicrUoroorieoo
4 CWoroemlirw
Benzo<s)anlhrecam
Beruotalpyrsne
bts(2 Ethyitv*xyl)prilhst«l
DlbsnztXs hkanthracom
Psstlcloss
44 DOE
44 DOT
alpha Chlordsnc
MtsBHC
Dwldnn
HsAtoWss
MCPA
MCPP
FCBs
Tolal PC8s
Okuln
2 3 7 6-TCDD TEQ
Melsle
Arsenic
Lead
Mengsnese
Mercury

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 66E44
NCOPC
NCOPC
NCOPC
231E43

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

3I7E46
175E45
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

I20E-03
704E-04

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
J.48E-OS
NCOPC
NCOPC
NCOPC

317E48
1 75E45

NC
NC
NC
NC

466E44
NC
NC
NC

231E43

UOE43
704E44

NC
NC
NC
NC
NC

2.49E46
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

TolaTMIf mmtxi&f±mm*i\iL** \
Notes
DDA Downsresm Dlschergs Ares (Mississippi Rlvsr)
Ing/Dsrm Ingestion/Oermet Contact
HI Hsurdlndsx
HO Hszsrd Quotient
MLE Mosl Lihsly Exposure
NC Not Calculated or no doss rssponss vsiuc
NCOPC Not s constituent of potential concern m this srsa/mediun
PCBt Poiychlorlnsled Biphenyls
PDA Plums Dischsrgs Ares (Mississippi River
SVOCs SemivolaMe Organic Compounds
TCDD TEQ TsvscNonxtibenzo-p-dloxin Toxic Equivalents Concentretio
UDA Upslresm Discharge Ares (Mississippi River)
VOCl Volatile Organic Compounds

3e7E45
176E45
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 JOE-03
704E44

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

249E45
NCOPC
NCOPC
NCOPC

367E46
175E46

NC
NC
NC
NC

NC
NC
NC
NC
NC

120E43
704E44

NC

NC

24K46
NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC

387E46
176E48
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

120C43
704E44

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

249E46
NCOPC
NCOPC

NCOPC

.tecs lumisesl FUsM

367E4S
176E45

NC
NC
NC
NC

NC
NC
NC
NC
NC

I20E-03
704E44

249E46
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
I03E42
286E44
NCOPC
2.86E-02

NCOPC
NCOPC

NC

37tE42
NCOPC
NCOPC
238E42

sis . jr-sisvi-i:. j.-«s»l:; jn

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC
NC

362E46
NCOPC

3B2E-08

Total
HQ

NC
NC
NC
NC
NC
NC

NC
1 03E42
2ME44

NC
286E42

NC
NC

276OOO

NC

371E4Z
NC

362E46
2 ME-02

NCOPC
NCOPC

NC
NC

34TE-04
NC

NCOPC
943E43
457E44
ltOE-04
543E42

NCOPC
NCOPC

NC

39K-02
NCOPC
NCOPC
6 76E43

Surface IMeler
Inflroenw

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NC

3 62E45
NCOPC

382E-05

NC
NC
NC
NC

357E-04
NC

NC
3 43E 03
457E44
610E04
5 43E 02

NC
NC

7 UE'OO

NC

390E42
NC

3 6ZE-05
t 76E43

M^E recres&onal fisher summsryvic
August 31 2003
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TABLE 6-21
SUMMARY OF POTiNTIAL CARCINOOiNIC RUKS FOR AU RECEPTORS . 8ITI8
HUMAN HEALTH RISK A88ES8MCNT
SAUGET AREA 1 RUTS

Medium [Pathways!

tnOoor Indultrttl Works/ /IW)
Groundwater/Lsschsls to Indoor Air ( nh)

Outdoor Industrial rrbrfcer COMTI

Surface Soil |lng/derm)
Surtece Soil to Outdoor Air (Inh)

GrounOwaler/teechale to Outdoor Air (Inh)

Total Potonuef Risk

ConstrucUorvUffftv WarttrlCVfl

Combined Soil (jng/derm)
Combined Soli to Outdoor Air (Inn)

Groundweler (Ing/derm)
Groundwaler/Leachale lo Outdoor Air (Inn)

Totel PotenUol Risk

TrmMO^ttlna Teenager /T71

Surtece Soil (Ing/derm)
Surface Soil to Outdoor Air (Inh)
Groundwaler/Lsschale lo Outdoor Air (Inrt)
Surfece Water (Ing/derm)

Sediment (Ing/derm)

Total Potential Rlak

fteerestionaf Ffsner

Surfece Water (ing/derm)
Fuh Fillet aiacK Bullhead Flllel (Ing)

Fish Flllel Carp Flllel ling)

Total Potential Risk (Blaek Cullhead Fillet)

Total Polentlel RIsklCorpFllletV

i

RME

NCOPC

585E45

919E48
NCOPC

6 S7I4J

644E48
305E46
136E-06
NCOPC

1 26145

108E45
164E47

NC
NC

NC

1 07E46

NA

NA

NA

NA

NA

l

MLE

NCOPC

514E48
309E47

NC

54H48

708E47
1 81E47
679E47

NCOPC

16TI48

1 54E46
124E48

NC
NC

NC

158E48

NA

NA

NA

NA

NA

0 North
RME

KOE48

625E44

2SJE46

238E48

6.2SI44

128E44

200E48
76fE48
858E48

1MC44

1 17E44
4 78E-08
396E 10

NC

NC

1 1TE44

NA

NA

NA

NA

NA

MLE

<s?S4»

112E44

2B6E47
412E49

113144

3 13E45
3 67E47
381E48
257E4B

988E46

332E45
1 186-08

16S6 10
NC

NC

J32E45

NA

NA

NA

NA

NA

P
RMi

NC

341E48
480C-08

NC

SIU4S

238E47

6 67E47
NC

NC

S03E47

621E-07

807E48
NC

NC

NC

702147

NA

NA

NA

NA

•NA

MLE

NC

232E47
4134:47

NC

8.48E47

447E-08

859E48
NC

NC

1 30E47

838E-08
186E48

NC
NC

NC

804141

NA

NA

NA

NA

NA

Q North
RME

672E48

1 10E-06

107E46
449E-07

2UE4S

280E46
21SE-07

698E48
251E48

1 26146

204E47

1 79E48
755E49

NC

NC

2ME47

IW

NA

NA

NA

MA

MLE

1UE-OI

103E-07

807E48
766E48

I82E47

519E-07
2B9E48

348E48
762647

476148

297E48
3.23E49
314E-09

NC

NC

3S1E4I

NA

NA
NA

NA

NA

Sites

Q Central
RME

NC

3136-06
2-206-06

NC

313148

894E47
178E48

NC
NC

912147

868E46
370E 10

NC
NC

NC

588(46

NA

NA

NA

NA

NA

MLE

NC

198E4B

167E49
NC

198148

220E-07

347E49
NC

NC

229E47

590E47
669E11

NC

NC

NC

890E47

NA

NA

NA

NA

NA

Q South
RMI

1.21E48

182E46
488E47

108E48

187148

1 16E48
1 81E47

NC

NC

1J4E-W

341E-OB
770E49
178E10

NC

NC

142I-OS

NA

NA

NA

NA

NA

Notes

MLf

J 12E47

141E46
370E48
183E49

14SE48

206E47

351E48
NC

NC

2 41E-07

4 16E47

148E-08
7346-11

NC

NC

4 1IE-07

NA
NA

NA

NA

NA

QPoml
RME

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA
NA

NA

NA

NC
549E04
146E43

(4SE-04

1 45E43

MLE

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA
NA

NA
NA

NA

NA

NC

206E-05
544E06

108E46

844(46

R (s)
RME

1 011-07

NCOPC
815E-04
704E44

1UE41

35EE46
4 I4E46
t 77E44
757E44

• 79144

NC
103E45
1 18E45

NC

NC

222E45

NA
NA

NA

NA

NA

MLE

1 77E4I

NC

127E46
123E-04

136C44

370E47

143E-08
B68E46
2.27E44

3 17E44

NC
5 07E47

493E-06
NC

NC

944E46

NA
NA

NA

NA

NA

8
RME

NC

256E44

884E45
NC

3 24(44

1 12E4S

515E46
NC
NC

164E45

469E45
1 15E46

NC
NC

NC

49IE49

NA

NA

NA

NA

NA

MLE

NC

2 23E 05

264E46
NC

250E45

7 84E 07

3 69E47
NC

NC

1 13E46

6 33E-06
1 06E-07

NC

NC

NC

644E4I

NA
NA

NA

NA

NA

derm dermel contact

Ing Ingestion
Infi mheletlon

MLE Most Likely Exposure
NA Not Applicable Receptor not assumed to be exposed via this pathway

NC Nol Calculated No constituents of polsntial concern were Kjentffled tor this pathway
NCOPC No COPCs Identified for Ihla palhwsy
RME Reasonable Maximum Exposure
(a) Site R net both s groundwster location and a leachele well In the mtd-groundwaler depth range Potenflel Intielolion exposures for receptors potentlelly

exposed lo mid depth groundwaler ( W OW TT) were celculated tor both leachala and groundwetor The higher potential risk Is shown here

Summary Te.fc.MV1.* .vital
u,t31 2003
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TABLE 6-22
SUMMARV OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS.
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

MISSISSIPPI RIVER

Medium (Pathways!
River

RME MLE

River

DDA
RME MLE

PDA
RME MLE

UDA
RME MLE

Trespass/no Teenager ITT}
Surface Water (ing/derm)
Sediment (ins/derm)

Tolal Potential Risk:

NC
2.19E-08
2.19E-OS

NC
587E-09
5.87E-OS

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

Surface Water (mg/derm)
Sediment (ing/derm)
Fish Fillet, Buffalo Fillet (ing)

Total Potential Risk:

NC
NC
NC

NC

NC
NC
NC

NC

NC
697E-08
402E-05

4.03E-OS

NC
144E-09
151E-06

1.51E-06

NC
697E-08
459E-06

4.ME-M

NC
144E-09
1 45E-07

1.46E-07

NC
697E-08
S43E-06

5.50E-06

NC
1.44E-09
2.04E-07

2.05E-07

Notes
DDA • Downstream Discharge Area (Mississippi River)
derm - dermal contact
Ing • ingestion
inh - inhalation
MLE - Maximum Likely Exposure
NC - Not Calculated No constituents of potential concern were identified for this pathway
PDA - Plume Discharge Area (Mississippi River)
RME - Reasonable Maximum Exposure
UDA - Upstream Discharge Area (Mississippi River)

Summary Tables\risk -river
August 31 2003

Revision 0
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TABLE <-13
SUMMARV OP POTENTIAL HAZARD INDICES l>0« ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Medium (Palhwava)

Indoor InduttrM Workmr (tvn

Groundwaler/Leachats to Indoor Air (Inh)

Outdoor Industrial HrOntar (Olpfl
Surfece Soil (Ing/derm)
Surface Sod lo Outdoor Air (Inn)
CroundwalerfLeecnale to Outdoor Air (Inh)

Total Potential Hazard Index

Conitn/cUonrtt/ffn/ WortmrlCW)

Combined Soli (Ing/derm)
Combined Soil to Outdoor Air (Inh)
Groundweler (Ing/derm)
Groundwalar/Leechale to Outdoor Air (Inh)

Total Potential Hezard Index

Trsiosis/na Teenaoer rTTI

Surface So 1 (Ing/derm)
Surface So 1 to Outdoor Air (Inh)
GroundwalsrA-sacnate to Outdoor Air (Inh)
Surtece Water ( ng/derm)
Sediment ( ng/derm)

Total Potsnttsl Hscsrd Index

Ricrttttonil Fltttfr
Surface Water (ing/derm)
Fish Fillet Bleck Bullheed Fillet (ing)
Fish Fillet Carp Frtlet (Ing)

Total Potential Hazard (tides: (fllsc* (ullheed Flllel)

Total Potential Hazerd Index (Cerp Fillet):

Sttea

0
RMf

NCOPC

1 79E-OI

400E*00

NCOPC

4111*00

2 61E-00

1 »8E*01

120E-03

NCOPC

2 14E*01

748E-OJ

1 53E-01

NC

NC

NC

227E-01

NA

NA

NA

NA

NA

MLE

NCOPC

557E-02

4D2E-01

NCOPC

1 11141

221E-01

105E*00

SME-04

NCOPC

1 27E»00 (b)

1 01E-02

1 18E-02

NC

NC

NC

2 19E42

NA

NA

NA

NA

NA

O North
RME

3I4E44

1 IBE-01

1S9C-00

1S8E-03

13»*0t

2WE-01

!10E*00

JI3E-00

4B2E-02

) 411*01

490E-HXJ

8 07E-02

B40E-09

NC

NC

4 1TE»W

NA

NA

NA

NA

NA

MLE

K3E44

733E«00

660E-01

108E-03

• OOE*00

S60EXX)

I02E-00

16»E*00

1 4SE-Q2

(21)1*00

1 33E*00

170E-02

267E-05

NC

NC

1 34E*00

NA

NA

NA

NA

NA

P

RME

NC

1 2SE-01

243E-01

NC

3SSE41

!69E-Ot

408E-01

NC

NC

f,7M41

521E-02

930E-03

NC

NC

NC

6 14E-02

NA

NA

NA

NA

NA

MLE

NC

21SE-02

1 77E-02

NC

1 12E-02

1 7SE-02

152E-02

NC

NC

321(4}

3 85E-03

4S1E-04

NC

NC

NC

4 JOE -03

NA

NA

NA

NA

NA

Q North
RME

370E44

< 67E-02

310E-02

773E-03

10SE41

5 OOE-01
12SE-01

1 08E*01

390E-01

i t?e*oi

278E02

1 19E-03

215E-04

NC

NC

2 IJE-02

NA

NA

NA

NA

NA

MLE

231E44

I08E-02

838E03

4UE43

24*142

9ME-02

19SE-02

632E*00

t t7E<1

9S5S*W

194E-03

214E-04

U3E<4

NC

NC

2 2IE-03

NA

NA

NA

NA

NA

0 Central
RME

NC

4 71E-02

NC

NC

4 71142

7 7SE-02

1 706-01

NC

NC

2 47E41

1 90E-02

NC

NC

NC

NC

1ME42

NA

NA

NA

NA

NA

MLC

NC

1J7E-02

NC

NC

1271-01

133E-02

332E-02

NC

NC

4.SIE42

226E-03

NC

NC

NC

NC

2 2IE4]

NA

NA

NA

NA

NA

Q South
RME

2 KE43

1.24E-01
U3E-01
444EKM

24M41

1UE-01

43CE-01

NC

NC

IME41

6KE-92

470E-03

170E-05
213E-04

NC

J S5E-02

NA

NA

NA

NA

NA

MLE

1 39E43

4 23E-02
3096-02
278E-CM

7 JSt-02

240E-02

6 67E-02

NC

NC

1 17E-02

752E-03
78SE-04

707E-08
1 16E-04

NC

I43E49

NA

NA

NA

NA

NA

Q Pond
RME

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

348E-04

2-29E-KH

5 80E»01

2 2»E»01

SME*01

MLE

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

382E-09

2 86E*DO

728E»00

2ME*00

72H*00

» (SI
RME

1 52E-03

NCOPC

4 73E-01

934E-01

1 11E«00(b)

3o»e»oo
B10E-01

2 16EHI2

1 18E*01

2 321*02

NC

1 81E 02

2 42E-02

NC

NC

4 23E-02

NA

NA

NA

NA

NA

MLE

1 4IE-04

NCOPC

446E-OJ

396E-01

441E41

3 13E-01

3S8E-02

1 08E>02

354E»00

1.12E*02

NC

1 13E 03

t OtE 02

NC

NC

1 12E-02

NA

NA

NA

NA

NA

9

RME

NC

t 67E-01

237E01

NC

1 UE*01

8 77E-00

4 146-01

NC

NC

9 t9e*00

6 95E»00

904E03

NC

NC

NC

e OTE*OO

NA

NA

NA

NA

NA

MLE

NC

620E-00

3 4SE-0!

NC

i 2JE-00

i 57E-01

3 09E 02

NC

NC
) ME-01

941E-01
880E-04

NC

NC

NC

• 42E-01

NA

NA

NA

NA

NA

Notes
derm dermel contact
ing Ingestion
Inh Inhalation
MLE Most Likely Exposure
NA Not ApplteBble Receptor not essumed to be exposed vie this pathway
NC Not Calculeted No constituents of potantiel concern were (denuded for this pethwey
RME Ressonable Mexlmum Expoeure
(a) Sue R has both e grotlndweler tocettori end e leechele well in the mkj-groundweler depth rsnge Potentlel InhelaUon exposures for receptors potentially

exposed lo mw depth groundwater (iw OW TT) were calculated for both leechate and groundwater The Wgfter potential rtsk is shown here
(b) Target endpoinl snslysls (Appendix N) indicates no target endpoint baaed HI exceedencee
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TABLE 6-24
SUMMARY OF POTENTUVL HAZARD INDICES FOR AUL RECEPTORS • MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Medium (Pathways)

TnsDialnq Ttentgfr ITT)
Surface Water (Ing/derm)
Sediment (ins/derm)

Total Potential Hazard Index

Recreation^ ffjfief
Surface Water (ing/derm)
Sediment (Ing/derm)
Fish Fillet, Buffalo Fillet (ing)

Total Potential Hazard Index

River

River
RME

1 12E-02
310E-04

1 15E-02

NC
NC
NC

NC

MLE

S96E-03
831E-05

604E-03

NC
NC
NC

NC

DDA
RME

NC
NC

NC

1 51E-02
362E-04
2 24E-02

3 79E-02

MLE

NC
NC

NC

1 96E-03
249E-05
280E-03

4.79E-03

PDA
RME

NC
NC

NC

1 51E-02
362E-04

NC

1 55E-02

MLE

NC
NC

NC

1 96E-03
2 49E-05

NC

199E-OJ

UDA
RME

NC
NC

NC

1 51E-02
362E-04

NC

1 5SE-02

MLE

NC
NC

NC

196E-03
2 49E-05

NC

1 99E-03
Notes
DDA - Downstream Discharge Area (Mississippi River)
derm - dermal contact
ing - ingestion
inh - inhalation
MLE - Maximum Likely Exposure
NC - Not Calculated No constituents of potential concern were Identified for this pathwa)
PDA - Plume Discharge Area (Mississippi River)
RME Reasonable Maximum Exposure
UDA - Upstream Discharge Area (Mississippi River)

Summary TaWeiVHI river
August 31 2003

Revision 0



TABLE 6-25
SUMMARY OF CONSITUENTS OF CONCERN (COC*)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 1 OF 2

Site

0
0
0
0
0
0 North
0 North
0 North
0 North
O North
0 North
0 North
0 North
0 North
0 North
0 North
O North
0 North
0 North
Q North
Q North
Q North
Q North
Q Pond
QPond
Q Pond
QPond
QPond
QPond
Q Pond
Q Pond
QPond
R
R
R
R
R
R
R
R
R
R
R

Receptor

Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industnal Worker
Outdoor Industnal Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Trespassing Teenager
Trespassing Teenager
Trespassing Teenager
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Outdoor Industnal Worker
Outdoor Industnal Worker
Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker

Scenario

RME
RME
RME
RME
RME
RME
RME
RME
MLE
MLE
RME
RME
RME
RME
MLE
MLE
RME
RME
MLE
RME
RME
MLE
MLE
RME
RME
MLE
RME
RME
RME
RME
RME
MLE
RME
RME
MLE
RME
RME
RME
RME
RME
MLE
MLE
MLE

COC

Xylenes
Chlorobenzene
Xylenes
Benzene
PCBs
PCBs
2,3,7,8-TCDD TEQ
Xylenes
PCBs
2,3,7,8-TCDD TEQ
2,3,7,8-TCDD TEQ
Xylenes
PCBs
PCBs
PCBs
PCBs
PCBs
2,3,7,8-TCDD TEQ
PCBs
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2,4,6-Tncnloropnenol
2,4-Dichloroph«nol
PCBs
Dieldnn
PCBs
PCBs
Dwldnn
2,3,7,8-TCDD TEQ
Benzo(a)pyrene
Arsenic
PCBs
Trichlororethylene
Trichlororethylene
Trichlororethylene
Tnchlororethylene
Tnchlororethylene
PCBs
1 ,2-Dichloroethane
Mercury
Tnchlororethylene
PCBs
1 ,2-Dichloroethane

Cancer (a)
Potential Rick

ND
ND
ND
NCOC
NCOC
166E-04
4 59E-04
ND
NCOC
8 32E-OS
1 15E-04
ND
NCOC
NCOC
NCOC
NCOC
NCOC
8 62E-05
NCOC
NCOC
ND
NCOC
ND
379E-04
784E-05
NCOC
9 80E-04
149E-04
135E-04
644E-05
6 02E-05
NCOC
612E-04
693E-04
134E-04
4 33E-05
713E-04
1 17E-04
5 54E-05
ND
219E-04
NCOC
NCOC

Non-Cancer (a)
HQ

323
1
142
316
253
116
ND
123
727
ND
ND
395
257
281
548
1 4
486
ND
1 33
843
182
421
0907
221
NCOC
276
571
NCOC
ND
ND
NCOC
714
NCOC
NCOC
NCOC
122
1443
204
842
0747
576
102
253

Endpoint

Neurological
Liver
Neurological
Immune
Immune, skin, eye
Immune, skin, eye
ND
Neurological
Immune, skin, eye
ND
ND
Neurological
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
ND
Immune, skin, eye
Reproductive
Immune
Reproductive
Immune
Immune, skin, eye
NCOC
Immune, skin, eye
Immune, skin, eye
NCOC
ND
ND
NCOC
Immune, skin, eye
NCOC
NCOC
NCOC
Liver
Liver, Neurological
Immune, skin, eye
Liver, kidney, Gl, and skin
Immune
Liver
Immune, skin, eye
Liver, kidney, Gl, and skin

Medium

Combined soil
Combined soil
Combined soil
Combined soil
Combined soil
Surface soil
Surface soil
Combined soil
Surface soil
Surface soil
Combined soil
Combined soil
Combined soil
Leachate
Combined soil
Leachate
Surface soil
Surface soil
Surface soil
Leachate
Leachate
Leachate
Leachate
Black bullhead fillet
Black bullhead fillet
Black bullhead fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Combined soil
Leachate
Leachate
Combined soil
Leachate
Leachate
Leachate
Combined soil
Leachate
Leachate
Leachate

Pathway

Inhalation
Inhalation
Inhalation
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/ Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Inhalation
Inhalation
Inhalation
Ingestion/Dermal
Ingestion/Dermal/lnhalation
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Inhalation

EPC

14000
760
14000
500
298
709
00508
3900
709
00508
00508
3900
3030
0055
1780

0055
709
00508
709
125
170
125
170
387
01
387
10
019
1 84E-05
018
082
10
2200
150
150
2200
150
398
50
699
150
398
50

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L

mg/kg
mg/L
mg/kg
mg/kg
mg/kg
mg/L

mg/L

mg/L

mg/L

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L

mg/L

mg/kg
mg/L

mg/L

mg/L

mg/kg
mg/L

mg/L

mg/L

COC Summary xls
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TABLE 6-25
SUMMARY OF CONSITUENTS OF CONCERN (COCs)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 2 OF 2

Site Receptor Scenario COC
Cancer (a)
Potential Rl*k

Non-Canor (a)
HQ Endpoint Medium Pathway EPC Units

Outdoor Industnal Worker RME PCBs 2.37E-04 16.6 Immune, akin, eye Surface soil Ingestion/Dermal 1010 nig/kg_
Outdoor Industnal Worker MLE PCBs NCOC 5.17 Immune, skin, eye Surface soil Ingestion/Dermal 504 mg/kg
Construction/Utility Worker
Trespassing Teenager

RME PCBs NCOC 8.56 Immune, skin, eye Combined soil Ingestion/Dermal 1010 mg/kg
RME PCBs NCOC 6.91 Immune, skin, eye Surface soil Ingestion/Dermal 1010 mg/kg

Notes:
EPC • Exposure point concentration.
Gl • Gastrointestinal.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NCOC - Not a constituent of concern via Ihis pathway.
ND • No Dose-Response value tor this pathway.
PCBs - Polycnlorinated Biphenyls
RME • Reasonable Maximum Exposure.
TCDD-TEQ • 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
(a) - Only constituents driving a risk exceedance are presented on this table.

COC Summary.xls
August 31, 2003

Revision 0



0 (North)
Combined Soil
Outdoor Industrial Worker:

Xylenes
Con,atrjjct|on/Utmty Worker:

Xylenes
2,3,7.8-TCDD TEQ
Total PCBs

Leachate
Construction /Utility Worker:
Total PCBs

Construction/Utility Worker
Total PCBs

RME

RME

RME

MLE

Surface Soil
Outdoor Industrial Worker: RME
2.3,7,8-TCOD TEQ
Total PCBs

Outdoor Industrial Worker: MLE
2.3,7,8-TCDD TEQ
Total PCBs

Trespassing Tee/iager. RME
2.3,7.8-TCDD TEQ
Total PCBs

Trespass in Q Tftcnooflp MLE *•
Total PCBs ^ -""

Site 0
Combined Spil

Outdoor Industrial Worker:
Xylenes

Construction/Utility Corker.

RME
RME"

Benzene
Chlorobenzene, -
Totar̂ OBs"
VWaCtataameB^_,_- -A/ion os

v

*\:\\ " •
* , V

Site S
Combined Soil
Construction /Utilitv Worker
Total PCBs

Surface Soil
Outdoor Industrial Worker:
Total PCBs

Outdoor Industrial Worker:
Total PCBs

Trespasser; RME
Total PCBs

: RME

RME

MLE

Site Q Pond

Black Bullhead Fillet
Rgcreqtional Fisher:
Dieldrin
Total PCBs

Recreationql Fisher:
Total PCBs

C.QTP Fillet
Recreational Fisher-.
2,3,7,8-TCDD TEQ
Arsenic
Benzo(a)pyrene
Dieldrin
Total PCBs

Recreationql Fisher:

RME

MLE

RME

MLE
Total PCBs

•*-

40 to s)

ĵPtXTsif

Mississippi River
No COCs Identified

Site R
Combined So]l
Outdoor Industrial Worker: RME
Trichloroethylene

Construction/Utility Worker: RME
Trichloroethylene
Mercury

Outdoor Industrial Wprker: ftME.
Trlchloroethylene

Outdoor Industrial Worker: MLE
Trlchloroethylene

Construction /Utility Worker: RM£
1,2-Dichloroethane
Total PCBs
Trichloroethylene

Construction/Utility Worker: MLE
1,2-Dichloroethane
Total PCBs
Trichloroethylene

X " . » « -iTV-.! ^"^V
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Q (North)
Leachate
Construction/Utility Worker: RME
2.4,6-Trichlorophenol
2,4-Dichlorophenol

Construction/Utility Worker: MLE
2,4,6-Trichlorophenol
2,4-Dichlorophenol

Base map from URS entitled "SAUGET AREA 2. Rl/FS.
SAUGET ILLINOIS", dated 3/27/03. drawn by "djd" and
designed by "sjs".
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Sauget Area 2
HHRA- Rl/FS

7.0 SUMMARY AND CONCLUSIONS

This report presents the baseline HHRA tor Sauget Area 2, located in Sauget and Cahokia, Illinois. On
November 20, 2000, the SA2SG PRPs signed an AOC, Docket Number V-W-01-C-622, to perform a
Rl/FS at Sauget Area 2 Sites O, P, Q, R, and S. USEPA signed the AOC on November 24, 2000.
This HHRA is submitted to partially fulfill the requirements of Section V.2. of the AOC, and of Section
2.6 of Task 3 of the Scope of Work presented as Attachment B of the AOC. The HHRA was
conducted to satisfy the AOC, as well as to be compliant with the NCR (USEPA, 1990).

The HHRA was conducted in accordance with the U.S. Environmental Protection Agency (USEPA)-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated May 25,2001 Qr.dud.ng
September 2001 and May 2002 revised pages), which was submitted as Section 11 of Volume 1 of the
Support Sampling Plan (SSP) for Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as
Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area
(shown in Figure 1-1 and described in more detail in Section 2) in accordance with the USEPA-
approved SSP. The SSP for Sauget Area 2 was designed to investigate two major areas of the
Sauget Area 2 study area (the media sampled in each are identified in parentheses):

• The Sites O, P, Q, R, and S (waste, soil, groundwater, leachate, ambient air - all sites;
sediment, surface water, fish tissue - Site Q Pond only); and

• Mississippi River adjacent to the Sites (sediment, surface water and fish tissue).

Background or reference samples were collected for surface soil, subsurface soil, groundwater,
surface water, sediment, fish tissue, and ambient air. The SSP identified the suites of analytes for
each medium. The analytes included in the risk assessment are: VOCs, SVOCs, metals, mercury,
cyanide, PCBs, pesticides, herbicides, and dioxins and furans. Validated laboratory analytical data are
compiled in the Data Validation Report (URS, 2003a), and field data are compiled in the Reid
Sampling Report (URS, 2003b).

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization
_
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Sauget Area 2
HHRA- Rl/FS

The risk assessment results are summarized by step below.

7.1 Data Evaluation and Hazard Identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps. Several factors are typically considered in selecting
COPCs for a site, including natural background, frequency of detection, and toxicity, including essential
nutrient status.

Per the HHRA Workplan, USEPA Region 9 PRGs (2002b) for industrial soils were used for the
identification of COPCs for soil and sediment for quantitative evaluation in the risk assessment The
Illinois TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

COPCs in groundwater and surface water were identified using IEPA Class I standards (35 III. Adm.
Code 620.410) (IEPA, 2002a). For the Class I groundwater comparison, where Class I standards
were not available, federal MCLs (USEPA, 2002c) were used; where MCLs were not available, the
IEPA remediation objectives for Class I groundwater were used (IEPA, 2002b); where these were not
available, the most current USEPA PRGs (USEPA, 2002b) for tap water were used.

Fish tissue data were compared to the USEPA Region 3 RBCs for fish (USEPA, 2003a). Ambient air
concentrations were compared to USEPA Region 9 PRGs (USEPA, 20025) for ambient air.

Background samples were collected in the vicinity of the site to provide information on levels of
constituents typical for the local area. The purpose of comparing site conditions to local background or
reference locations is to determine if site concentrations of constituents are representative of
background concentrations, which, therefore, should not be included in risk calculations. Background
comparisons were conducted for each medium using site-specific background or reference data.

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental meda at the site
were compared to two times the arithmetic mean site-specific background concentration. Therefore, if
maximum concentrations of constituents in an area are found to be less than two times the average
background concentrations, then those constituents are eliminated from quantitative evaluation in the
risk assessment.

__
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Sauget Area 2

HHRA- Rl/FS

In the screening process, constituents in an area/medium with maximum concentrations less than or
equal to the screening criteria were not included as COPCs. Where no COPCs are identified for an
area/medium, that area/medium was not evaluated quantitatively in the HHRA.

COPCs in surface soil are identified in Table 3-1. COPCs were identified in Site O, Site O (North), Site
P, Site Q (North), Site Q (Central), Site Q (South), and Site S. No COPCs were identified in Site R
surface soils. Figure 3-7 presents the locations of the COPCs in surface soil.

COPCs in combined soil are identified in Table 3-2. COPCs in combined soils were identified in a»
sites for the construction worker direct-contact pathway. COPCs in combined soils for the ambient air
pathway (non-excavation scenarios) were identified in all Sites with the exception of Site Q (Central).
Figure 3-8 presents the locations of the COPCs in combined soils.

The selection of COPCs for groundwater was conducted on a location-by-location basis. Samples with
screening intervals or sample collection depths between 0 and 30 feet bgs were included in the
evaluation. Because groundwater in the area is not used a source of drinking water (see Appendix P),
exposure to COPCs in groundwater could occur due to either volatilization of COPCs into indoor or
outdoor air, or contact with COPCs in groundwater exposed in an excavation trench. Per the HHRA
Workplan, a 15-foot bgs excavation depth is assumed. Moreover, volatilization from groundwater
through the soil column to indoor and/or outdoor air is generally assumed to occur at depths of up to
30 feet bgs. Based on these considerations, a total of 13 groundwater sampling locations were
included in the evaluation.

The results of the COPC selection for groundwater are presented in Table 3-3 (shallow groundwater
and leachate) and Table 3-4 (volatiles only, shallow/mid groundwater and leachate). Of the 13
groundwater sampling locations and three leachate wells evaluated, COPCs were identified in only
three groundwater locations and in all three leachate welts. For the shallow groundwater and leachate
evaluation (construction worker contact and inhalation in an excavation trench) only one groundwater
location (AA-O-1) had COPCs identified. All three leachate wells had COPCs identified. For the
shallow/ mid groundwater and leachate evaluation (volatilization pathways only), only two groundwater
locations (AA-Q-6 and AA-R-1) had volatile COPCs identified. All three leachate wells had volatile
COPCs identified. Lead was identified as a COPC in shallow groundwater at location AA-O-1 and in
all three leachate locations.

Arsenic was identified as the only COPC in Mississippi River sediment, as shown in Table 3-5. No
COPCs were identified in Site Q Pond sediment

Lead and manganese were identified as COPCs in the Site Q Pond surface water (Table 3-6). COPCs
in the Mississippi River surface water included 2,4-dichlorophenoi, 4-chloroaniline, 2-methyl-4-
chlorophenoxyacetic acid, and 2-(2-n,eutyl-4-chlorophenoxy)proDk>nic acid.

__
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Sauget Area 2

HHRA- Rl/FS

Table 3-7 indicates that Dioxin TEQ was identified as a COPC in buffalo fish fillet at the PDA, UDA,
and DDA areas of the Mississippi River. Additionally, 4,4-DDE and dieldrin were identified in buffalo
fish fillet at the UDA area. COPCs in black bullhead fish fillet in the Site Q Pond included Dioxin TEQ,
4,4-DDT, alpha-chtordane, arsenic, dieldrin, mercury, and PCBs. COPCs in carp fillet in the Site Q
Pond included all of those listed for black bullhead fillet as well as benzo(a)anthracene,
benzo(a)pyrene, beta-BHC, bis(2-ethylhexyl)phtha!ate, and dibenzo(a,h)anthracene.

72. Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Sources of the published toxicity values in this risk assessment include USEPA's IRIS database
(USEPA, 2003a), HEAST (USEPA, 1997b), and the USEPA NCEA in Cincinnati, Ohio.

Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided by WHO (Van den Berg et al.,
1998), presented in Table 4-6. The TEFs are fractions that equate the potential toxicity of specific
congeners to that of 2,3,7,8-TCDD.

7.3 Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. Both RME and MLE
exposure scenarios are evaluated for each receptor in the HHRA.

7-4
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Sauget Area 2

HHRA- Rl/FS

7.3.1 Conceptual Site Model

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a CSM for human health was developed. The purpose of the CSM is to identify source
areas, potential migration pathways of constituents from source areas to environmental media where
exposure can occur, and to identify potential human receptors.

The CSM for the Sauget Area 2 HHRA is presented in Figure 5-1. The CSM identifies potential
sources, constituent migration pathways from one medium to another, and potential exposure
pathways (e.g., soil, groundwater), potential exposure routes (e.g., ingestion, inhalation), and
potential receptors (e.g., worker, trespasser).

7.3.2 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. Both measured and modeled EPCs have
been used in this risk assessment

Measured EPCs. The EPC for an HHRA is defined as the 95% UCL on the arithmetic mean
concentration, or the maximum concentration, whichever is lower (USEPA, 2002a), for the RME
scenario and the arithmetic mean concentration for the MLE scenario. Summary statistics have been
calculated for each COPC in each medium, as presented in Appendix B. Calculation of the 95% UCL
is dependent upon the distribution of the data set The 95% UCL calculations were conducted as
described by USEPA (2002a) in Appendix I.

Modeled EPCs. Some pathways required modeling to derive the EPCs. These pathways include
volatile constituents in groundwater migrating upwards and infiltrating into indoor air, outdoor air and
excavation air, volatile constituents in soil migrating upwards and infiltrating into outdoor air and
excavation air, and generation of fugitive dusts from undisturbed soils as well as during construction
activities. The models used are described in Section 5.0 and the appendices.

The exposure point concentrations for each COPC in each medium are presented in tables in Section
5 for both the RME and MLE scenarios.

7.3.3 Receptor Evaluation

Table 5-1 presents the detailed receptor/pathway/area matrix that summarizes the receptors evaluated
in each area, by medium and exposure route. These scenarios were developed based on the data,
the CSM, and the COPCs identified in each medium. RME scenarios and MLE scenarios based on
appropriate USEPA guidance were both evaluated in the quantitative risk assessment.

_
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To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure pathway by which the receptor is assumed to be exposed. Exposure dose equations
combine the estimates of constituent concentration in the environmental medium of interest with
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a
numerical estimate of the exposure dose. The exposure dose is defined as the amount of COPC
taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight
per day (mg/kg-day). The exposure doses are combined with the toxicity values to estimate potential
risks and hazards for each receptor. The exposure dose and risk calculation spreadsheets are
presented in Appendix M.

7.4 Risk Characterization Methodology

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
hazard. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic hazard is
evaluated by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed an RfD.

7.4.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the CSF (described in the
Toxicity Assessment, Section 4.0) for that constituent. The ELCR is the likelihood over and above the
background cancer rate, which currently in the US is approximately 1 in 3 (Jemal et al., 2002), that an
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individual will contract cancer in his or her lifetime. The risk value is expressed as a probability (e.g.,
10*, or one in one million). The ELCR is calculated using the following equation:

ELCR=LADD (mg/kg-day) x CSF (mg/kg-day) '1

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group were presented in Section 6.0 and
compared to the USEPA's target risk range of 10"* to 10*.

Any COPC that causes an exceedance of the 10"4 risk level for a particular receptor is designated a
COC. Both RME and MLE results are considered in the identification of COCs. COCs are identified in
Section 7.5

The target risk levels used for the identification of COCs are based on USEPA guidance and Illinois
TACO guidance. Specifically, USEPA provides the following guidance (USEPA, 1991 a):

'Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"*, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

The upper boundary of the risk range is not a discrete line at 1 x 10"*, although EPA generally
uses 1x10"* in making risk management decisions. A specific risk estimate around 10"* may be
considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
2002b, Fact Sheet 13: Mixture Rule):

The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

7.4.2 Non-Carcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
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with the RfD for that COPC. The resulting ratio, which is unitless, is known as the HQ for that

constituent The HQ is calculated using the following equation:

HQ_CADD(mg/kg-day)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are

expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur, however, the magnitude of the HQ cannot be directly equated to a probability or effect
level. HQs for a given pathway are summed to provide an HI. Pathway His are summed to provide a
total receptor HI. When the HI is less than 1, the target has not been exceeded, and no adverse
noncarcinogenic effects are expected. This initial HI summation assumes that all the COPCs are
additive in their toxicity, and is considered only a screening step as additive toxicity may not be correct.
If the HI is greater than 1, further evaluation is necessary to determine if the COPCs are additive in
toxicity. This evaluation is termed a toxic endpoint analysis, and is discussed in Appendix N. Any

COPC that causes an exceedance of a toxic-endpoint specific HI of 1 was designated a COC.

7.5 Risk Assessment Results

Exceedances of USEPA's target risk range of 10*6 to 10"4 and target HI of 1 are identified by site and
receptor in the following sections. Where HI exceedances are identified, a target endpoint analysis
was conducted, as presented in Appendix N. COPCs that significantly contribute to an exceedance of
the 10"* risk level are identified as COCs. COPCs that significantly contribute to an exceedance of the
target endpoint HI of 1 are also identified as COCs. Where COCs are identified, information regarding

current site use is discussed for the receptors of interest

7.5.1 Site O

As shown on Table 7-1, all potential risks calculated for both the RME and MLE receptor scenarios for

Site O are within or below the USEPA's target risk range of 10"6 to 10"*.

As shown on Table 7-3, there are exceedances of the target HI of 1 for several receptor scenarios.
The target endpoint analyses are presented in Appendix N. A summary is provided below. For each
receptor, the total HI and COCs are identified (target endpoint, HQ, medium, pathway and EPC are
identified for each COC):

• Outdoor Industrial Worker. RME (HI = 4.18)

- COC: Xylenes (neurological effects, HQ = 3.23, combined soil, inhalation of VOCs, EPC

= 14,000 mg/kg)
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• Construction/Utility Worker: RME (HI = 21.4)

- COC: Chlorobenzene (liver effects, HQ = 1.0, combined soil, inhalation of VOCs, EPC =
760 mg/kg)

- COC: Xylenes (neurological effects, HQ = 14.2, combined soil, inhalation of VOCs, EPC
= 14,000 mg/kg)

- COC: Benzene (immune effects, HQ = 3.16, combined soil, inhalation of VOCs, EPC =
500 mg/kg)

- COC: PCBs (immune, skin and eye effects, HQ = 2.53, combined soil, ingestion and
dermal contact, EPC = 298 mg/kg)

• Construction/Utility Worker: MLE (1.27)

- COCs: none identified based on target endpoint analysis.

Site O is located in an isolated area and is not currently used. As discussed in Section 2.3.1, the
former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during
the warmer months of the year. Therefore, the potential risks presented above for workers represent
the future scenario (the only activity under the current scenario is mowing, which is limited in frequency
and duration). The receptor assumptions are extremely conservative for this area, as it is unlikely that
an outdoor industrial worker would access the site for 190 days per year. It is also unlikely that
construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE).

7.5.2 Site O (North)

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA's target risk range of 10*6 to 10'
4 and target hazard index of 1 for several Site O (North) receptor scenarios. The target endpoint
analyses are presented in Appendix N. A summary is provided below. For each receptor the total risk
or total HI is presented. COCs are identified for both potential carcinogenic and noncarcinogenic
effects. For COCs identified based on potential carcinogenic effects, the risk level, medium, pathway
and EPC are identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium,
pathway and EPC are identified for each COC.

• Outdoor Industrial Worker: RME (Risk = 6.28E-04)
- COC: Total PCBs (Risk = 1.66E-04, surface soil, ingestion and dermal contact EPC = 709

mg/kg)
- COC: Dioxin TEQ (Risk = 4.59E-04, surface soil, ingestion and dermal contact, EPC =

0.0508 mg/kg)

• Outdoor Industrial Worker: RME (HI = 13.3)
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- COC: Xylenes (neurological effects, HQ = 1.23, combined soil, inhalation of VOCs, EPC =
3900 mg/kg)

- COC: Total PCBs (immune, skin and eye effects, HQ = 11.6, surface soil, ingestion and
dermal contact EPC = 709 mg/kg)

• Outdoor Industrial Worker MLE (Risk = 1.13E-04)

- COC: Dioxin TEQ (Risk = 8.32E-05, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

• Outdoor Industrial Worker MLE (HI = 8)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.27, surface soil, ingestion and

dermal contact EPC = 709 mg/kg)

• Construction/Utility Worker: RME (Risk = 1.36E-04)

- COC: Dioxin TEQ (Risk = 1.15E-04, combined soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

• ConstructioiVUtility Worker: RME (HI = 34.8)

- COC: Xylenes (neurological effects, HQ = 3.95, combined soil, inhalation of VOCs, EPC =
3900 mg/kg)

- COC: Total PCBs (immune, skin and eye effects, HQ = 28.5, combined soil and leachate,
ingestion and dermal contact, EPC (combined soil) = 3030 mg/kg), EPC (leachate) = 0.055
mg/L)

• Construction/Utility Worker. MLE (HI = 8.2)
- COC: Total PCBs (immune, skin and eye effects, HQ = 6.89, combined soil and leachate,

ingestion and dermal contact EPC (combined soil) = 1780 mg/kg), EPC (leachate) = 0.055
mg/L)

• Trespassing Teenager RME (Risk =1.17E-04)
- COC: Dioxin TEQ (Risk = 8.62E-05, surface soil, ingestion and dermal contact, EPC =

0.0508 mg/kg)

• Trespassing Teenager: RME (HI = 4.97)
- COC: Total PCBs (immune, skin and eye effects, HQ = 4.86, surface soil, ingestion and

dermal contact, EPC = 709 mg/kg)

• Trespassing Teenager: MLE (HI = 1.34)
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- COC: Total PCBs (immune, skin and eye effects, HQ = 1.33, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

Site O (North) is located in an isolated area and is not currently used. As discussed in Section 2.3.1,
the former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically
during the warmer months of the year. Therefore, the potential risks presented above for workers
represent the future scenario (the only activity under the current scenario is mowing, which is limited in
frequency and duration).. The receptor assumptions are extremely conservative for this area, as it is
unlikely that an outdoor industrial worker would access the site for 190 days per year. It is also unlikely
that construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE). Due to the isolated nature of the site, it is unlikely that trespassers would enter the site
as frequently as assumed (26 days RME, 13 days MLE).

7.5.3 Site P

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site P are within or below the USEPA's target risk range of 10* to 10"* and
below the target HI of 1.

7.5.4 Site Q (North)

As shown on Table 7-1, all potential risks calculated for both the RME and MLE receptor scenarios for
Site Q (North) are within or below the USEPA's target risk range of 10"6 to 10"*.

As shown in Table 7-3, there are exceedances of the USEPA's target hazard index of 1 for two Site Q
(North) receptor scenarios. The target endpoint analyses are' presented in Appendix N. A summary is
provided below. For each receptor the total HI is presented. COCs are identified for potential
noncarcinogenic effects. For each COC, the target endpoint, HQ, medium, pathway and EPC are
identified.

• Construction/Utility Worker RME (HI = 11.7)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 8.43, leachate, ingestion and

dermal contact, EPC = 12.5 mg/L)
- COC: 2,4-Dichlorophenol (immune effects, HQ = 1.82, leachate, ingestion and dermal

contact, EPC = 170 mg/L)

• Construction/Utility Worker MLE (HI = 5.55)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 4.21, leachate, ingestion and

dermal contact, EPC = 12.5 mg/L)
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- COC: 2,4-Dichlorophenol (immune effects, HQ = 0.907, leachate, ingestion and dermal
contact, EPC = 170 mg/L)

A 10-acre site on Site Q (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as mulch, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates. Other parts of the site have unrestricted access. As noted above, potential risk
exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

7.5.5 Site Q (Central)

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (Central) are within or below the USEPA's target risk range of 10"6 to 10"4

and below the target HI of 1.

7.5.6 Site Q (South)

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (South) are within or below the USEPA's target risk range of 10"6 to 10"*
and below the target HI of 1.

7.5.7 Site Q Pond

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA's target risk range of 10"6 to 10"
4 and target hazard index of 1 for several Site Q Pond receptor scenarios, due to the assumed
ingestion of fish scenario. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total risk or total HI is presented. COCs are identified for both
potential carcinogenic and noncarcinogenic effects. For COCs identified based on potential
carcinogenic effects, the risk level, medium, pathway and EPC are identified. For potential
noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC are identified for each
COC.

• Recreational Fisher - black bullhead fillet: RME (Risk = 5.49E-04)
- COC: Total PCBs (Risk = 3.79E-04, black bullhead fillet, ingestion, EPC = 3.87 mg/kg)
- COC: Dieldrin (Risk = 7.84E-05, black bullhead fillet, ingestion, EPC = 0.1 mg/kg)

• Recreational Fisher - black bullhead fillet: RME (HI = 22.9)
- COC: Total PCBs (immune, skin and eye effects, HQ = 22.1, black bullhead fillet,

ingestion, EPC = 3.87 mg/kg)
_
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• Recreational Fisher - black bullhead fillet: MLE (HI = 2.86)

- COC: Total PCBs (immune, skin and eye effects, HQ = 2.76, black bullhead fillet,
ingestion, EPC = 3.87 mg/kg)

• Recreational Fisher - carp fillet: RME (Risk = 1.45E-03)
- COC: Total PCBs (Risk = 9.8E-04, carp fillet, ingestion, EPC = 10 mg/kg)

- COC: Dieldrin (Risk = 1.49E-04, carp fillet, ingestion, EPC = 0.19 mg/kg)

- COC: Dioxin TEQ (Risk = 1.35E-04, carp fillet, ingestion, EPC = 1.84E-05 mg/kg)
- COC: Benzo(a)pyrene (Risk = 6.44E-05, carp fillet, ingestion, EPC = 0.18 mg/kg)

- COC: Arsenic (Risk = 6.02E-05, carp fillet, ingestion, EPC = 0.82 mg/kg)

• Recreational Fisher - carp fillet RME (HI = 58)
- COC: Total PCBs (immune, skin and eye effects, HQ = 57.1, carp fillet, ingestion, EPC =

10 mg/kg)

• Recreational Fisher - carp fillet: MLE (HI = 7.25)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.14, carp fillet, ingestion, EPC =

10 mg/kg)

Fishing can occur in the Site Q Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another flood event,
although water may collect in the ponds from precipitation. It is therefore extremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site Q Ponds, as assumed
by the RME scenario.

7.5.8 Site R

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA's target risk range of 10* to 10"
4 and target hazard index of 1 for several Site R receptor scenarios. The target endpoint analyses are
presented in Appendix N. A summary is provided below. For each receptor the total risk or total HI is
presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

• Outdoor Industrial Worker RME (Risk = 1.32E-03)

- COC: Trichloroethylene (Risk = 1.31 E-03, combined soil and leachate, inhalation of
volatiles, EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)
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Outdoor Industrial Worker: RME (HI = 1.11)
- COCs: none identified based on target endpoint analysis.

Outdoor Industrial Worker MLE (Risk = 1.36E-04)
- COC: Trichloroethylene (Risk = 1.34E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/L)

Construction/Utility Worker: RME (Risk = 9.79E-04)
- COC: Trichloroethylene (Risk = 7.56E-04, combined soil and leachate, ingestion, dermal

contact and inhalation, EPC combined soil = 2200 mg/kg, EPC leachate =150 mg/L)
- COC: Total PCBs (Risk = 1.17E-04, leachate, ingestion and dermal contact, EPC = 3.98

mg/L)
- COC: 1,2-Dichloroethane (Risk = 5.54E-05, leachate, inhalation of volatiles, EPC = 50

mg/L)

Construction/Utility Worker RME (HI = 232)
- COC: Total PCBs (immune, skin and eye effects, HQ = 204, leachate, ingestion and

dermal contact, EPC = 3.98 mg/L)
- COC: Trichloroethylene (liver effects, HQ = 12.7, combined soil and leachate, ingestion

and dermal contact; neurological effects, HQ = 3.75, combined soil and leachate,
inhalation of volatiles; EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

- COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 8.42, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

- COC: Mercury (immune effects, HQ = 0.747, combined soil, ingestion and dermal contact,

EPC = 699 mg/kg)

Construction/Utility Worker MLE (Risk = 3.17E-04)
- COC: Trichloroethylene (Risk = 2.19E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/L)

Construction/Utility Worker MLE (HI = 112)
- COC: Total PCBs (immune, skin and eye effects, HQ = 102, leachate, ingestion and

dermal contact, EPC = 3.98 mg/L)
- COC: Trichloroethylene (liver effects, HQ = 5.76, leachate, ingestion and dermal contact;

EPC leachate = 150 mg/L)
- COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 2.53, leachate, inhalation

of volatiles, EPC leachate = 50 mg/L)
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Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
permit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

7.5.9 SiteS

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA's target risk range of 10"6 to 10"
4 and target hazard index of 1 for several Site S receptor scenarios. The target endpoint analyses are
presented in Appendix N. A summary is provided below. For each receptor the total risk or total HI is
presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

• Outdoor Industrial Worker: RME (Risk = 3.24E-04)
- COC: Total PCBs (Risk = 2.37E-04, surface soil, ingestion and dermal contact, EPC =

1010 mg/kg)

• Outdoor Industrial Worker: RME (HI = 16.9)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 16.6, surface soil, ingestion and

dermal contact, EPC = 1010 mg/kg)

• Outdoor Industrial Worker: MLE (HI = 5.23)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 5.17, surface soil, ingestion and

dermal contact, EPC = 504 mg/kg)

• Construction/Utility Worker: RME (HI = 9.19)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 8.56, combined soil, ingestion and

dermal contact, EPC =1010 mg/kg)

• Trespasser RME (HI = 6.96)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 6.91, surface soil, ingestion and

dermal contact, EPC = 1010 mg/kg)

The 1-acre site is currently not used. The northern portion of the site is grassed, and its southern
portion is covered with gravel and fenced. Therefore, the potential risks presented above for workers
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represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

7.5.10 Mississippi River

As shown on Tables 7-2 and 7-4 all potential risks and His calculated for both the RME and MLE
receptor scenarios for the Mississippi River recreational fisher and trespassing teenage scenarios are
within or below the USEPA's target risk range of 104 to 10"4 and below the target HI of 1.

7.5.11 COC Summary

The COCs identified above are summarized in Table 7-5 and in Figure 7-1.
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NA

NA

NA

NA

ML*

telE-ot

I12EMM
2g6E47
4\2f-0»

111H4

313E4A
}<7E«7
3lie<«
jsre-oe
1HWS

332E4S
i HE-OS
1MEIO

NC
NC

)«M»

NA
NA
NA

NA

NA

p
RME

NC

341E-06
4MG-M

NC
I42C4*

2ME-07
5l7sM7

NC
NC

IOIC47

• 21B-07

I07E4«

NC
NC
NC

701M7

NA
NA
NA

NA

NA

MLI

NC

2J2E^J7
413E47

NC
e.4H-e7

447EXM
B6ftE4>

NC
NC

1MI47

I3K46
loSE^B

NC
NC
NC

»4I4I

NA
NA
NA

NA

NA

Notes
derm dermal contact
Ing Ingestion
Inn Inhalation
MLE Most Likely Exposure
NA Not Applicable Receptor not assumed lo be exposed via this pathway

NC Not Calculated No constituents ol potential concern were MenlMeo: tor Ihu pathway

NCOPC No COPCs UeMMed tor IMepeXway
RMC Reasonable Maximum Expoaura
(a) Site R he. both a grourxfwaasr loeatlon and a leachete wed In the mlo^groundweuw doplh range PotenlW Inhalation expoeuree fo

exposed to mid-depth graundwater (IW OW n) were ceKutattd tor both Machete and orounoweter The higher potantw rltt

Q North
RMI

I72E-M

1IO€J»
107&06
4«»E4J7

MIsVM

2.ooe-«
J16EJJ7

6s«E4B
29IE4*

12W4*

204E47
17g£48

7S»Cm»
NC

NC

234147

MA

NA

NA

NA

NA

MLE

INeVM

103E-07
• 07E-OC

rtse-ot
>.a»47

51BE47

2i«€4B
348E-CXJ
7t2E47

47IE4«

2»7E4>
323E4«
314E4*

NC

NC

3B1E4I

NA
NA

NA

NA

NA

la shown here

Q Central
RMI

NC

3t3E-oa
220E-OB

NC

JIM-OS

B»4E-07

17BEKM
NC

NC

I12E-07

attf-at
370E10

NC
NC
NC

9MC-M

NA
NA
NA

NA

NA

ML!

NC

iwe-oe
1I7E4*

NC

1N.VM

2206^17

347EJ9

NC
NC

2231-07

6HE47
869E11

NC
NC
NC

IHC47

NA
NA
NA

NA

NA

Q South
RME

1.21 E4i

ijze-os
468^07
toM^e
llraXI

1 16E4I
HIE-07

NC
NC

194.VM

34IE-<M

770649
tTWIO

NC
NC

3.41eVM

NA
NA
NA

NA

NA

MLE

212147

14IE-06
3 TOE-OB
tB3E-0»

14U-M

20BE-07
351E-OJ

NC
NC

241E47

4 t«E-07

14BE49
734E-I1

NC
NC

41BE47

NA
NA
NA

NA

NA

QPond
RMI

NA

NA
NA
NA

NA

NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA

NC
549E-04
14K-03

S.*ttC-M

14M41

MLE

NA

NA
NA
NA

NA

NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA

NC
206E-05
544E-09

2MC4B

I44C4I

R (el
RME

101E4T

NCOPC
616E-04

704C-04

112E41

356E4B
414E45
1 77E-04
767E44

ITtE44

NC
103E45
11BE-OB

NC
NC

2.22E4S

NA

NA
NA

NA

NA

MLS

177(41

NC
127E46

123&04

1ME44

3 706-07
143E-0*
IWf-OS
127E-04

317E44

NC

S 07E47
4B3E-OII

NC

NC

«44E4f

NA

NA
NA

NA

NA

S
RME

NC

250E-CM

664E-05
NC

324144

II2E-05
S1SE-OB

NC

NC

1*4145

4ME4S
t 15E4<

NC

NC

NC

411149

NA

NA

NA

NA

NA

MLi

NC

223E-05
2B4E4«

NC

2ME4«

7B4E-07
3 USE -07

NC

NC

113E4«

8ME-0*
10M47

NC

NC
NC

944E4«

NA

NA
NA

NA

NA

August 31 2003
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TABLE 7-2
SUMMARY Of POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Medium (Pathways)
River

RME

Rl «r

OOA
RME MLE

PDA
RME MLE

UDA
RME MLE

Trespass/no TftntatrfTTt
Surface Water (Ing/dem)
Sediment (Ing/derm)

Total Potential Rlak:

NC
219E-08
MfE-Of

NC
5.87E-OS

S.87E-Ot

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

thtr
Surface Water (Ing/derm)
Sediment (Ing/derm)
Fish Fillet. Buffalo Fillet (ing)

Total Potential RIsK:

NC
NC
NC

NC

NC
NC
NC

NC

NC

4.02E-OS

NC
1.44E-09
1.51E-06

NC
6.97E-08
4.59E-06

NC
1.44E-OS
1.45E-07

NC
6.97E-08
5.43E-06

NC
1.44E-09
2.046-07

4.03E-05 1.51E-M 4.9W-M 1.486-07 5.50E-06 2.05E-07
Notes:
OOA • Downstream Discharge Area (Mississippi River).
derm • dermal contact
mg • Ingestion
Inh • inhalation
MLE • Maximum Likely Exposure
NC • Not Calculated. No constituents of potential concern were Identified for this pathway.
PDA - Plume Discharge Area (Mississippi River)
RME • Reasonable Maximum Exposure.
UOA • Upstream Discharge Area (Mississippi River)

Summary Tables xJsAritk -rlvw
Auguat31.2003

RevkuonO



TABLE 7-3
SUMMARY Of POTENTIAL HAZARD INDICES FOR ALL RECEPTORS • SITES
HUMAN HEALTH RISK ASSESSMENT
SAUOET AREA 2 Rl/FS

ENSRtotonellonsI

Medium (Pathways)

Qroundwelerrleaehelo lo Indoor Air (bin)

Outdoor /n^uspjaf l»?rrTtf (Oril
Surface Son (Ino/derm)
Surface So) to Outdoor Air (Inn)
Sroundw«erA.ee«naM to Outdoor Air (kin)
Tolal PotsnBsl Heiard Index

ConttructttHttUtHHv Wortfr tcm
Combined So* (Ing/derm)
Combined Son lo Outdoor Air (Inh)
Groundwater (Ing/deim)
Groundwetar/Leechale to Outdoor Air (Inh)
Tolal Potential Hazard Index

T/mMD**»lna TmfnfgfrJ^J^
Surface Sou (IngHerm)
Surface Son to Outdoor Air (Inh)
OroundwaterftAachale to Outdoor Air (Inn)
Surface Water (mgyderm)
Sediment (Ing/derm)

Total Potential Hazard Index

ffecnsetienaf f khor
Surtece Wsler (mo/oerm)
Fleh Float Black Busheed Fine* (Ing)
FlahFIUet Carp Fleet (Kg)

Total Potential Hazard Index (Carp Fluel)

0
RME

NCOPC

I79E-01
400e«00
NCOPC

41M*M

2816-00
1SM-01
1.206-03
NCOPC
2141*01

74SE-02
1536-01

NC
NC
NC

227141

NA
NA
NA

NA
NA

MLE

NCOPC

5J7E-02
4S2E-01
NCOPC
11M41

2 21E41
10>E«00
59BE-04
NCOPC

1 J7E»00 (bl

101E-02
118E-02

NC
NC
NC

219142

NA
NA
NA

NA
NA

0 Berth
MM

S94E44

1186*01
1596*00
taae43
1H«*ei

20B6»Ot
S 106 -00
3136*00
4S2E-02
3.49I«01

4906-00
5076-02
6406-06

NC
NC

497WO

NA
NA
NA

NA
NA

MLS

39K44

733E-00
S6SE-01
109*43
9991*00

SOOE-OO
102E*00
154E-00
1466-02
9.20E*00

1ME*00
1701-02
257E45

NC
NC

1341*00

NA
NA
NA

NA
NA

f
RMI

NC

129E-01
243641

NC
3ME41

1I9E-01
40SE-01

NC
NC

97SE41

521E-02
930E43

NC
NC
NC

914E42

NA
NA
NA
NA

NA

MLE

NC

219E42
177E42

NC
392142

17SE42
1S2E.02

NC
NC

329E42

3JSE-03
461E44

NC
NC
NC

430143

NA
NA
NA

NA
NA

SKae

ONerth
RIM

1.70C44

«B7E^2
310E42
773E49

199141

500E41
128E-01
10SE*01
3BOE41
1 17E«01

27K-01
119E-03
29BE-04

NC
NC

291142

NA
NA
NA

NA
NA

ML!

211144

10SE-02
93SE-03
493E-03

249141

996E-02
19SE-02
53JE-00
1 17E41
S.SII«00

1ME-03
214E44
123E-04

NC
NC

2.2IE43

NA
NA
NA
NA
NA

0 Central
MM

NC

4 71E-02
NC
NC

471E42

77SE-02
170641

NC
NC

2 47141

19eE-02
NC
NC
NC
NC

1NE42

NA
NA
NA

NA
NA

MLE

NC

1278-02
NC
NC

1J7I41

133C42
332E42

NC
NC

4SBC42

22BE-03
NC
NC
NC
NC

221143

NA
NA
NA

NA
NA

as.
RIM

2.1SE41

124E41
1̂ 3641
444E44

14M41

I93E-01
43SE41

NC
NC

«.2*E41

51BE42
4706-03
170E-OS
213E44

NC
19M42

NA
NA
NA

NA
NA

Mlth
MLI

1ME43

423E-02
309E-02
27SE-04

71*142

2406-02
1 67E-02

NC
NC

1.97142

752E-03
7SBE44
707E-OS
1 15E-04

NC
141E41

NA
NA
NA

NA
NA

U Pond
RMI

NA

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

348E-04
2296*01
(806*01

2JW*91

5999X1

MLE

NA

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

362E-05
2 WE -00
728E*00
294000

72SE«90

R (e)
RME

1S2E43

NCOPC
473E41
S34E41

111E*9«(b|

309E-00
B10E41
21SE*02
1 1BE*01
2 32E«02

NC
1 B1E-02
2 42EO2

NC
NC

4 23E42

NA
NA
NA
NA
NA

MLS

941E44

NCOPC
4456-02
3«E-01

441141

3 13E41
3BBE-02
108E-02
354E*00
1 12E»02

NC
113E-03
101E-02

NC
NC

1 12E42

NA
NA
NA

NA
NA

S
RME

NC

1 «7E*01
2 37E-01

NC
t envoi

9 77E*00
4 14E-01

NC
NC

9 19E*00

« 95E-00
9 04E-0)

NC
NC
NC

9 99E*DO

NA
NA
NA

NA
NA

MLC

NC

S 206*00
3 4SE-02

NC
1 2U*00

5 57841
309E-02

NC
NC

S HE-01

941E-01
850E-04

NC
NC
NC

9 42E-01

NA
NA
NA

NA
NA

Notes
derm - dermal contact
mg Ingesllon
Inh Inheletlon
MLE - Most IIMV Exposure
NA Not Applicable Reoeplor not assumed to be exposed via Ihle pathway
NC NolCeicWaisa No ccnswuefiisrtpou l̂alconcsm were WenBlerJ tor this oatnwsy
RME • ReasoneUe Mammum Expoeure
(a) • Site R has bom a srourvjwaur location and • ktscheae wen In tie mŝ groundwaev dec* rang* Potential inhalation exposures tor reactors potentially

exposed lo mw-deptti graundwalar (IW OW TT) were calculated tor both ktechate and groundwaslr The higher potential nak Is shown here
(b) Target endpoint analysis (Appendix N) wlcalas no lvg.1 endpomi - Based HI exeaedencei



TABLE 7-4
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS • MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA! Rl/FS

ENSR Inumauonal

Medium (Pathways)
River

RME

River

PDA
RMC MLE

PDA
RME MLB

UDA
RME MLE

Trespass/no Teenager iTTl
Surface Water (ing/derm)
Sediment (ing/derm)

Total Potential Hazard Index:

1,126-02
3106-04
1.15E-02

5.96E-03
8.31 E-05
6.04C-OJ

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

Rtcmtlontl flihtr
Surface Water (Ing/derm)
Sediment (Ing/derm)
Fish Fillet, Buffalo Fillet (mg)

Total Potential Hazard Index:

NC
NC
NC
NC

NC
NC
NC
NC

1 51E-02
3.62E-04
224E-02

me-oa

1.96E-03
2.496-05
2.80E-03

4.T8E-03

1.516-02
3.626-04

NC
1.SSE-02

196E-03
2.496-05

NC
1.MC-03

f S1E-OZ
362E-04

NC
1.ME-03

196E-03
249E-05

NC
1.ME-03

Notes:
DDA. Downstream Discharge Area (Mississippi River)
derm - dermal contact.
Ing-lngmtwn
Inh - Inhalation
MLE - Maximum Likely Exposure
NC - Not Calculated. No constltuenta of potential concern were Identified for this pathway
PDA. Plume Discharge Area (Mississippi River)
RME - Reasonable Maximum Exposure
UDA • Upstream Discharge Area (Mississippi River)

Summery Tabkw xte\Ht-rnw
August 31.2003
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TABLE 7-5
SUMMARY OF CONSITUENTS OF CONCERN (COCs)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 1 OF 2

Site

0
0
0
0
0
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
0 North
O North
Q North
Q North
Q North
Q North
QPond
QPond
QPond
QPond
QPond
QPond
QPond
QPond
QPond
R
R
R
R
R
R
R
R
R
R
R

Receptor

Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industnal Worker
Outdoor Industnal Worker
Construction/Utility Worker
Construction/Utilrty Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
Trespassing Teenager
Trespassing Teenager
Trespassing Teenager
jConstruction/Lltilrty Worker
Construction/Utility Worker
Construction/Utility Worker
Constructlon/UtiHty Worker
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Recreational Fisher
Outdoor Industrial Worker
Outdoor Industrial Worker
Outdoor Industrial Worker
Construction/Utility Worker
Construction/Utility Worker
Construction/Utility Worker
ConstructtonrUtJIIty Worker
ConstructlonAnility Worker
ConstructJortfUtilKy Worker
Cfcostniction/Utlllty Worker
CoMtruOkxi/UtJNty Worker

Scenario

RME
RME
RME
RME
RME
RME
RME
RME
MLE
MLE
RME
RME
RME
RME
MLE
MLE
RME
RME
MLE
RME
RME
MLE
MLE
RME
RME
MLE
RME
RME
RME
RME
RME
MLE
RME
RME
MLE
RME
RME
RME
RME
RME
MLE
MLE
MLE

COC

Xylenes
Chlorobenzene
Xylenes
Benzene
PCBs
PCBs
2.3,7,8-TCDDTEQ
Xylenes
PCBs
2,3,7,8-TCDD TEQ
2,3,7,8-TCDD TEQ
Xylenes
PCBs
PCBs
PCBs
PCBs
PCBs
2,3,7,8-TCDD TEQ
PCBs
2,4,6-Tnchkxophenol
2,4-Dichlorophenol
2,4.6-Tnchkxophenol
2,4-CHchlorophenol
PCBs
Dieldrin
PCBs
PCBs
Dieldrin
2,3,7,8-TCDD TEQ
Benzo(a)pyrene
Arsenic
PCBs
Trichlororethylene
Trichlororethylene
TncMorarethylene
Trichkxorethylene
TrieMororethytene
PCBs
1,2-Dtehkxoethane
Mercury

PCBs
1,2-Olchloroethane

Cancer (a)
Potential Risk

ND
ND
ND
NCOC
NCOC
1.66E-04
4.59E-04
ND
NCOC
6.32E-05
1.1SE-04
ND
NCOC
NCOC
NCOC
NCOC
NCOC
8.62E-05
NCOC
NCOC
ND
NCOC
ND
3JBE-04
7.84E-05
NCOC
9.80E-04
1.4BE-04
1.35E-04
6.44E-05
6.02E-05
NCOC
8.12E-04
6.93E-04
1.34E-04
4.33E-05
7.13E-04
1.17E-04
5.54E-05
ND
2.19E-04
NCOC
NCOC

Non-Cancer (a)
HQ

3.23

T
14.2

3.16

2.53

11.6

ND
1.23

7.27

ND
ND
3.95
25.7

2.81

5.48
1.4
4.86
ND
1.33

8.43

182
421
0.907
22.1

NCOC
2.76

57.1

NCOC
ND
ND
NCOC
7.14

NCOC
NCOC
NCOC
1.22

14.43
204
8.42

0.747
5.78

102
2.53

Endpoint

Neurological
Liver
Neurological
Immune
Immune, skin, eye
Immune, skin, eye
ND
Neurological
Immune, skin, eye
ND
ND
Neurological
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
ND
Immune, skin, eye
Reproductive
Immune
Reproductive
Immune
Immune, skin, eye
NCOC
Immune, skin, eye
Immune, skin, eye
NCOC
ND
ND
NCOC
Immune, skin, eye
NCOC
NCOC
NCOC
(Jver
Uver, Neurological
Immune, skin, eye
Uver, kidney, Ol, and skin
Immune
Uver
Immune, skin, eye
Uver, kWney.GI, and skin

Medium

Combined soil
Combined soil
Comblnexl soil
Combined soil
Combined soil
Surface soil
Surface soil
Combined soil
Surface soil
Surface soil
Combined soil
Combined soil
Combined soli
Leachate
Combined soil
Leachate
Surface soil
Surface soil
Surface soil
Leachate
Leachate
Leachate
Leachate
Black bullhead fillet
Black bullhead fillet
Black bullhead fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Carp fillet
Combined soil
Leachate
Leachate
Combined soil
Leachate
Leachate
Leachate
ComWned soil
Leachate
Leachate
Leachate

Pathway

Inhalation
Inhalation
Inhalation
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestoon/Dermal
Ingestion/Dermal
Inhalation
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingeston/Dermal
Ingestion/Dermal
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Inhalation
InhAlaSLtninnaianion
Inhalation
Ingswtton/Dermal
IngeeUon/Dermal/lnhalation
Ingestion/Dermal
Inhalation
ingestJon/Dermal
|-,hal»Hjminnaianon
Ingestion/Dermal
Inhalation

EPC

14000
760
14000
500
298
709
0.0508
3900
709
0.0508
0.0508
3900
3030
0.055
1780

0.055
709
0.0508
709
12.5

170
12.5

170
3.87

0.1
3.87

10
0.19

1.64E-05
0.18

0.82

10
2200
150
150
2200
150
3.98

50
699
150
3.98

50

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L

mg/kg
mg/L
mg/kg
mg/kg
mg/kg
mg/L

mg/L

mg/L

mg/L

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/L

mg/L

mg/kg
mg/L

mg/L

mg/L

mg/kg
mg/L

mg/L

mg/L

COC Summary.xls
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TABLE 7-5
SUMMARY OF CONSITUENTS OF CONCERN (COCs)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 2 OF 2

Site

S
S
S
S

Receptor

Outdoor Industnal Worker
Outdoor Industrial Worker
Construction/Utility Worker
Trespassing Teenager

Scenario

RME
MLE
RME
RME

COC
PCBs
PCBs
PCBs
PCBs

Cancer (a)
Potential Rlak

2.37E-04
NCOC
NCOC
NCOC

Non-Cancer (a)
HQ
16.6

5.17

8.56

6.91

Notes:
EPC - Exposure point concentration.
Gl - Gastrointestinal.
HQ • Hazard Quotient.
MLE - Most Likely Exposure.
NCOC • Not a constituent of concern via this pathway.
ND - No Dose-Response value (or this pathway.
PCBs • Polychlonnated Biphenyls.
RME • Reasonable Maximum Exposure.
TCDD-TEQ • 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
(a) • Only constituents driving a nsk exceedance are presented on this table.

Endpoint

Immune, skin, eye
Immune, skin, eye
Immune, skin, eye
Immune, skin, eye

Medium

Surface soil
Surface soil
Combined soli
Surface soil

Pathway
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal
Ingestion/Dermal

EPC

1010

504
1010

1010

Units
mg/kg
mg/kg
mg/kg^
mg/kg

COC Summary.xls
August 31,2003

Revision 0
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